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MENTAL GROWTH 
A. M. JORDAN 


University of North Carolina 


Mental growth for us will mean the changes which appear in 
children from time to time in their performance upon standard 
mental tests. Thisis of course, only a phase of mental growth, 
for there are hundreds of other traits not comprehended within 
these tests which improve from time to time. Strictly speaking 
then we are concerned with a rather restricted phase of mental 
growth whose manifestations are open to measurement on the 
standard mental tests. 

The children of this investigation were tested for six consecu- 
tive times at semi-annual intervals during a period of three 
years, with tests suitable to the level of their intelligence. The 
Pintner-Cunningham tests and the Dearborn tests, Series I 
were used in the first two grades, and the National Intelligence 
tests from grades three to seven. It is evident that if the two 
first mentioned tests were used only in Grades I and II that 
never would there be six consecutive tests obtained wholly 
from either of these two non-language tests. It consequently 
devolves that most of the mental growth curves were derived 
from measures obtained with the National Intelligence Tests. 

The National Intelligence Tests have rather clear-cut advan- 
tages in some respects for securing this measurement of mental 
growth. In the first place, sufficient forms are available to 
make it unnecessary for the same form to be used for the second 
time except after an interval of one and one-half years from the 
first taking of the test. In the second place, there are two 
supplementary parts to the test, National A and National B. 
Now this fact is a distinctly satistical advantage, for two sam- 
ples of any mental process is always desirable. Furthermore, 
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these tests have been standardized and tested out by a host of 
competent workers. They have one serious defect. They 
tend to correlate a little too highly with school progress. 
Further discussion of the reliability of this test and the com- 
parison with the Stanford-Revision will be made in the next 
section. It is sufficient to say at this point that it compares 
well with that test as an instrument for measuring mental 
growth. 

In the present study there will be considered in turn: 

(1) The mental growth when averages at each age are given, 
every person having one score at each of three ages. 

(2) Mental growth at the several ages when each child has 
six semi-annual measurements. 

(3) Mental growth of the individuals at three brightness 
levels at each of the ages. 

(4) Constancy of the IQ in six consecutive semi-annual 
measurements of 183 individuals. 

(5) Constancy of the IQ at each intelligence quotient level, 
namely: 110-119; 90-109; 80-89 ; 70-79; and below 70. 

From such considerations it is hoped that some light will 
be thrown upon the general form of the growth curve; upon the 
forms of curves at different ages, upon the different forms for 
different levels of brightness at each age, upon the advantages 
of a group scale in measuring mental growth, and upon the ques- 
tion of the variability of scores at each age. 

The most desirable data for computing mental growth are 
those derived from measuring the same children in consecutive 
years or half-years so that the thread of growth for each child 
may be accurately unravelled.! In lieu of this more desirable 
procedure we have substituted in the first instance the method 
of averages of the mental ages at each chronological age and 
reserved for subsequent sections the treatment of the consecu- 
tive measures of the same students. Before the averages were 
made every measurement was adjusted to the exact chronologi- 


1 Baldwin has measured children with the Stanford-Binet for at least 
six consecutive years but there were only thirty-six cases measured over 
the whole period. 
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calage. This was made possible by a knowledge of the IQ and 
the score either immediately preceding or immediately following. 
For example, a child has a chronological age at 9 years and 1 
month and a mental age of 8 years and 9 months. The IQ is 
96. With such a rate of growth little if any error would be 
made if we adjusted the M.A. to 8 years and 8 months to cor- 
respond to the chronological age of 9 years and 0 months. In 
such a manner all mental ages were adjusted to the exact 
chronological age. In the second place each individual being 
measured semi-annually for six consecutive times there was 
available for each indivudual three scores at a year apart. 
Thus at each age about a third appears for the first time, one 
third has been measured once before, and one-third twice 
before. This gives us more continuity than would occur if 
the score of each child at the separate ages had been used only 
once, the procedure used for securing the standards for the 
test. 

Table 1 and Figure 1 set forth results of this investigation. 
By examining closely this table it is clear that the mental 
ages of the children of this investigation equal or surpass their 
respective chronological ages through year 10. At year 11 
there is only one month’s advantage on the side; of the 
chronological age but from this time on the mental ages are 
below the corresponding chronological age until at year 14 the 
corresponding mental age is only 12-2. The present study has 
shown this negative acceleration in the curve on all occasions. 
In the writer’s opinion this is a genuine fact caused by a lack of 
intellectual appeals to the children of this community after they 
have passed ten years of age. This trend is clearly evident in 
Figure1. In this figure, comparison is made with the curve ob- 
tained by Baldwin who used precisely the same technique 
employed in this study. 

The variability of the scores of children with increasing age 
is directly related to the problem of whether or not the mental 
growth lines of average and superior children or average and 
inferior children diverge or converge. In general, if there is a 
greater variability as age increases these lines will tend to 
diverge. 
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In the present case two measures of variability have been 
used. In the first place the standard deviation is divided by 


TABLE 1 


Mental growth. The average of all mental ages at each chronological age 
The mental ages were adjusted to the exact ‘year. Each person has 


one score at each of three ages. 















































CHRONOLOGICAL AGE 
MENTAL AGE 
7/8] 9 1 | 122 | 13 | 4 | 
15-6 1; 6 
15-0 1 sae 1 
14-6 2 4; 2 4 1 
14-0 2 6| 3 1 
13-6 1 3) 7 2 
13-0 2 8 5| 8 5 
12-6 3 8 7| 6 2 2 
12-0 4 12 7/13 6 2 
11-6 2 4 6; 11) 10 4 2 
11-0 2 | 10 17 | 19 12 4 1 
10-6 6 7 19} 16) 5 6 1 
10-0 1, 5 | 13 y 7| 6 1 
9-6 17/11 6 9| 6 1 
9-0 4,9 4 13} 10} 3 
8-6 3 7 4 4! 2 1 
8-0 3} 5 4 1 4 
7-6 2| 4 3 3 1 
7-0 1| 3 2 3 5 1 
6-6 1 1 
5-6 1 
2)| 14, 46 | 75 | 117} 116 | 92 | 39 9 
ME, bs ct cansnccsas 6-6\8-4| 9-5 |10-2 |10-11/11-2 |12-0 |12-2 /12-1 
Pw codacs' ss dee sse-b oo 9-5 |10-2 |11-0 /|11-4 /|12-2 |12-2 
8.D., months............ 14.64/17 .40|10. 64/21 . 36/21 60/20 .46 
Coefficient of variability . 13 | .14| .156) .157| .15 | .14 
Inter-quartile range in 
TING, oie <.iin 0:2 ch hnxes 23 | 23 29; 28) 28] 28 








the mean. By observing these variabilities (Table 1) it is seen 
that there is a slight increase from year 9 to 12 and then a slight 
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decrease at 14. Another measure of this variability is the inter- 
quartile range. This shows a slight increase in variation from 


CHrono.ocica. AGE 
es 2 10 4 2 19 





45-0 
14-6 


MENTAL AGE 























Fie. 1. Mentat GrowtH CurvEs 


Solid line based on Table 1. Each child had three yearly tests. Dotted 
| line is obtained from Baldwins records for average children. 


years 9 to 14 (Table 1). Both measures agree that there is a 
slight increase of variation from year 9 until year 13. 
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CONSECUTIVE MEASUREMENTS OF THE SAME CHILDREN 


The data to be presented in the present section are so much 
more satisfactory because, in the present instance, the same 


SEMI-ANNUAL TESTS 
ee a oe ee 

















0-6 











Fig. 2. Mentat GrowTH Curves or CHILDREN OF DIFFERENT AGES. 
Srx Consecutive Semi-ANNUAL MEASUREMENTS OF 
THE Same CHILDREN 


The mental Sages were adjusted to the exact chronological age. /, 
eight year olds (N = 13); 2, Nine year olds (N = 31); 3, ten year olds 
(N = 31); 4, 12 year olds (N = 31); 4, eleven year olds (N = 52). 


children are measured for six consecutive times. Those not 
appearing in the sixth measurement were not present because 
they were the ones whose measurements began at the half year 
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interval and who consequently had only five successive measure- 
ments that could be used. Furthermore, in every case the 
mental ages were adjusted to the exact year and to the exact 
half-year. In Figure 2 appears the growth curves of children 
at different ages. The curves for years 8, 9,and 10 show steady 
upward. growth with very little unusual about them. The 
eleven and twelve year olds are much behind the standards for 
their ages. In each of these last two ages the shapes of the 
curves are not much different from those of the previous ages 
although the curves are on a different level from what might 
have been expected. Fortunately, we have enough cases to 
analyzefurther these growth curves so that the curves of individ- 
uals at different levels of intelligence at each age may be further 
studied. 


AGE CURVES OF GROWTH FURTHER ANALYZED 


The curves of growth of the different ages are valuable in 
themselves but even more instructive would the curves of the 
stupid, the medium, and the bright be at each of the ages 


studied. Sufficient data were at hand to divide the pupils at 
each age into an advanced section, an average section, and a 
low section. These divisions were based on initial scores of the 
pupils in the tests. The divisions in no case are very definitive 
for they are made somewhat arbitrarily and dogmatically but 
roughly speaking, the divisions are natural ones. At year 9, 


2 These mental growth curves have been computed by two other meth- 
ods: that of Thurstone and that of Heinis. In the first case the curves 
of growth computed by assuming the mean of one of the ages as zero 
and the standard deviation as one were about the same as those presented 
here. In the second case, by using Heinis’s scores as worked out by 
Kuhlmann the general curves appeared slightly parabolic in shape. 
See Thurstone, L. L., A Method of Scaling Psychological and Educational 
Tests. J. Ed. Psy., 1925, 16, 433-451 and The Absolute Zero in Intelli- 
gence Measurement. Psy. Review, 1928, Vol. XXX. See also Heinis, 
H., A Personal Constant. J. Ed. Psy., 1926, 717, 163-186. This method 
has been applied by Kuhlmann in J. Applied Psy., 1927, 11, p. 193ff. 
8. A. Courtis has also been interested in this matter of mental growth. 
He uses isochrons which measure growth in units of time. 
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for instance, the lowest group is made up of those pupils whose 
initial scores ranged from 6-6 through 8-0; the medium group 


Semi-Annuat Tests 
one me 


























Fic. 3. Mentat Growrs or Etzven Year Otps Wuo Scorep 
At DirreReEntT LEVELS ON THE INITIAL TESTS 


1, M. A. 7-6 through 9-0 (N = 18); 2, M.A. 9-6 through 11-0 (N = 
28); 3, M. A. 11-6 and above (N = 9). 


from 8-6 through 9-6; and the highest group was composed 
of those whose M. A. was 10 and above. Figure 3 sets forth 
the growth of each of these groups at year 11. (The eleven- 
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year-old group is used as a sample of the others.) The high 
group and medium group seem to diverge as Baldwin found. 
The low group does not rise quite so steeply as the others. 

As a whole the curves of the three levels do not differ widely 
among themselves at the same ages nor are those of the same 
level at ages 9, 10,11, and 12 greatly different the one from the 
other. Let us take the highest curve at ages 9, 10, 11, and 12. 
At age 9 it dips down slightly at the second test and then pro- 
ceeds upward at a lower level than might be expected. At 
year 10 there is a corresponding downward dip, but followed by 
a rise to the level expected from the initial score. At year 11 
the only peculiarity of the curve is its low score on the last 
test. At year 12 the steady upward progress is apparent. On 
a whole, although the writer has not made the computations, 
the general shape of the curves are strongly indicative of the 
assumption that a straight line would be the line of best fit in 
these growth curves. The curves for the average groups and 
for the lower groups follow very closely this same straight line 
pattern. 

The question of which group gains the most in mental age 
during a period of 30 months may be answered. At 9 years of 
age the dull group gains most, the bright group next, and the 
average group least; at year ten the same relation holds; at 
year. 11 the average group gains most, the bright group next, 
and the dull group least; while at twelve years the bright group 
gains most, the dull group next and the average group least. 
As a whole as the summary shows us the bright group gains 
13 years and 3 months; the dull group 12 years and eight 
months; and the average group 11 years and 11 months, not a 
great deal of difference when we consider that these are the 
sum of the gains for years 9, 10, 11, and 12. 


CONSTANCY OF THE IQ 


It is evident from Table 2 that there is little change in the 
average IQ of 183 children. The trend seems to vary upward 
slightly although there are one or two exceptions to this rule. 
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This upward trend is most probably due to the familiarity of 
the pupils with the tests. It will be remembered that different 
forms of the same test were used for three semi-annual tests 
then the series was repeated so that at the fourth test the child 
took the same form that he had previously taken 18 months 


TABLE 2 


Siz consecutive semi-annual measurements of children on the National 
Intelligence Tests 


Scores are in Intelligence Quotients 





I II Ill IV 





1 
4 
7 
11 
14 
20 
27 
20 
21 


— 
oo 


45 





i ee 183 183 183 183 183 
Median 92.1 98.1 95.1 100.1 97.2 101.2 























earlier. This repetition of the same form however had only a 
slight effect, for the difference between the third and fourth 
tests is no greater than the difference between the first and 
second. 

The same oscillation in scores occurs here as in all the rest 
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of our measurements i.e., there is always a rise in score in the 
second test of the same year. The evidence is convincing. In 
the first year the median IQ scores are 92 and 98; in the second 
95 and 100; and in the third 97 and 101. While these variations 
are small they always appear. We have canvassed the situa- 
tion to discover whether some forms were harder than the 
others and whether we had arranged them in that order but 
nothing of the sort appears. It is possible that the National 
Intelligence Test . being dependent somewhat upon progress 
in school for its scores was influenced by the greater progress 
in school work from October to April than from April to October 
since the latter period has the three months vacation with its 
disparaging influence on achievement in school subjects. 

It may well be inferred from the present study as well as 
from all those that have gone before that the average IQ from 
one year to the next is about the most constant thing we have 
which has to do with the measurements of mental traits.* 


CONSTANCY OF -1Q’8 AT DIFFERENT LEVELS 


If the IQ’s are constant when the average of a large number 
is used it does not necessarily follow that they are constant 
at the different levels. The following tables are introduced to 
analyze the total situation and to throw light on the question 
of IQ constancy at the high, medium, and low levels. 

Twenty-one cases with IQ’s of 110 and above were found. 
There was considerable change from the first to the last test: 
the median IQ in the first test being 114.4 IQ points while in 
the last test this score had become 123.1, a difference of 8.7 
IQ points. With the normal group (IQ’s 90-109) the increase 
over the thirty months was 8.6 IQ points which is not much 
different from the first group. The dull group (IQ’s 80-89) 
also gained 8.6. The borderline group (IQ’s 70-79) gained 9.6 
IQ points while the feebleminded (those below 70 IQ) gained 


* See Rugg, H., and Colloton, C., ‘“Constancy of the Stanford-Binet 
IQ as shown by Retests. Jour. Educ. Psy., 1921, 12, 315-22 and also 
Rugg, L. S., “Retests and the Constancy of the IQ.”’ Jour. Ed. Psy- 
chol., 1925, 16, 341-43. 
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SEMI-ANNUAL TESTS 
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Fia. 4. Caances 1n IQ with ConsecuTIVE MEASUREMENTS ON THE 
NATIONAL INTELLIGENCE TEsTs 
1, I1Q’s 110-119 (N = 21); 2, IQ’s 90-109 ( N = 80); 3, IQ’s 80-89 (N = 
40); 4, 1Q’s 70-79 (N = 25); 5, 1Q’s below 70 (N = 13). 
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7.8 IQ points. The median gain for the whole group of 183 
was 9.1 points. It thus seems clear that the amount of change 
is not much different between the various levels. The stupid 
vary in the constancy of their IQ’s about as much as the bright 
and the medium. 

Figure 4 lends added evidence to the statement that the IQ 
is constant at all levels for, standing out clearly above every- 
thing else is the general fact that the lines of the graph have a 
strong tendency towards parallelism. When one goes up they 
all go up, when one has a downward tendency they all have a 
downward tendency. Even the rise in the middle of the year 
is apparent at all levels. As far as these data go there is a 
strong tendency for the IQ to be constant at all levels. 


SUMMARY 


The mental growth of young children in a community such 
as we have described in this paper is well represented by a 
straight line curve which in slope approaches very closely an 
angle of 45°. Evidence for this statement appears as follows: 


1, When averages are used at the separate ages and these 
records are platted they approach such a straight line in form. 
In the upper years, however, there is a tendency for such a 
curve to dip slightly. This phenomenon is explicable by means 
of the poverty of environment in the community and by the 
promotion of the brighter children to the eighth grade. 

2. When each child has six semi-annual measurements chil- 
dren at ages 9, 10, 11, and 12 grew mentally in a steady up- 
ward line. There was no exception at any age. 

3. When the data were further analyzed into high, average 
and low groups, at each age the curves for these data also ap- 
proached closely the straight line at the three levels for each age. 
There seemed to be no clearly discerned tendency for the 
curves to either diverge or converge. Furthermore, the low 
groups made about as much absolute gain in mental months 
as did the average and bright. 

4. In six consecutive semi-annual measurements of 183 
individuals the average IQ from year to year varied but little. 
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When these data were graphed the curve of mental growth ran 
almost in parallel with that one of Baldwin. 

5. When IQ’s of different levels were canvassed (there were 
five levels, to wit: 110-119; 90-109; 80-89; 70-79; and below 
70) it was found that there were no more change in the high 
1Q’s than in the low ones. The most significant finding was 
the general tendency of all curves to be parallel. 

6. Two measures of variability agreed in showing a slightly 
increasing variability from years 9 to 13. 


DISCUSSION 


What has been said about growth curves in this paper is true 
only when certain assumptions are made. These are (1) that 
scores on a test are directly correlated with mental changes and 
(2) are consequently good measures of mental attainment and 
(3) that the scores which indicate the amount done per unit of 
time are as good measures as would be the length of time neces- 
sary to complete one unit of work.‘ The work of the following 
paragraph will be evidence for believing that in the present 
study time units and work units are about equal. 

In spite of the fact that this paper uses M. A. instead of point 
scores the argument still holds in regard to growth curves be- 
cause the measurements of growth from year 9 to year 14 are 
approximately the same in points. Hence when points are con- 
verted into M. A.’s the same number of points equal one mental 
month as the figures below testify. 


Increments of growth 





AGES 





9-10 10-11 11-12 12-13 13-14 





15 15 17 15 13 
14 13 15 13 11 








‘Freeman, F. N. The Interpretation and Application of the In- 
telligence Quotient. J. Ed. Psy., 1921, 12, 3-13 and 155-158. Peterson, 
Joseph: The Growth of Intelligence and the Intelligence Quotient. 
J. Ed. Psy., 1921, 12, 148-54. 
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Months equated in points 





AGES 





9-10 | 10-11 11-12 12-13 13-14 





Nat. A—one month 1.25 | 1.25 | 1.41 1.25 | 1.08 
Nat. B—one month 1.16 | 1.08 | 1.25 | 1.08 .09 








If the time is constant at each age and the units of growth 
approximately the same then the amount done per unit of time 
or the amount of time taken to score one point are simply two 
ways of considering the same phenomena. 

It would then seem that the National Intelligence Tests by 
arranging to have the same number of points at each age have 
become a group test like the Stanford-Binet, the only difference 
being that the Stanford-Binet assumes 12 months at each in- 
terval while the N. I. T. assumes 15 points. Thus the dice are 
loaded in favor of a straight line relationship, which condition 
covers up the fact of mental growth where the points might 
not mean the same at different ages. In short, by copying too 
closely the Stanford-Binet there has been lost an opportunity 
to measure mental growth which can be done only where the 
units of the scale are equal and not where they expand and 
contract to make the yearly growth seem equal when if may or 
may not be equal. 





THE RELIABILITY OF ORDER OF MERIT 
EVALUATIONS OF ADVERTISEMENTS 


SIDNEY M. NEWHALL 
Yale University 


The fact that the order of merit method is useful in the field 
of advertising needs no extended comment here. There has 
been found a considerable number of recurrent problems to 
which it is adapted because of its simplicity, ease of application, 
and general suitability for estimating degrees of qualities which 
are unsusceptible to physical measurement. The question of 
how useful the method may be is more difficult chiefly because 
of other desiderata which are more difficult to establish. How 
does the order of merit method compare in reliability, validity, 
and economy of results with the seemingly more haphazard 
devices of individual or expert opinion so often relied upon? 


There is positive evidence bearing upon these questions already 
but it is scattered and appears to the writer to be neither so 
considerable nor so convincing as to preclude interest in further 
publication. 


PROBLEM 


The present study is of data secured at various times during 
the last five years. It is restricted to the reliability of group 
orders of merit in relation to a kind of advertising problem of 
considerable practical interest. ‘The problem is that of selecting 
the more appealing advertisements from a set of ‘“‘possible”’ 
or trial advertisements, all for the same brand of the same com- 
modity. Clearly, a set of advertisements of different brands 
of the given commodity would not meet this problem of the 
individual advertiser. Others have pointed out that if prior to 

532 
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distributive publication a group of subjects can pick out the 
better advertisements of the particular brand, then only those 
need be run. 

Of the various angles from which empirical light may be 
thrown upon‘the reliability problem, several may be mentioned 
here. (1) The degree of consistency attainable in the orders 
of merit of various groups of subjects working with the same 
materials may be estimated by calculating the intercorrelations 
among such orders of merit. The general value or practicability 
of the method will be indicated by the size of the coefficients; 
for if these are high the results secured from one group of sub- 
jects will be representative of the others, and the advertisements 
would need to be tried out on but a single group in actual practice. 
(2) The size of the single group of subjects necessary to secure 
requisite reliability for given materials may be determined by 
trying differently sized groups. Practically, it would be most 
efficient to employ a group of smallest feasible size. Can a 
group of practicable size give a useful degree of reliability? 
Study of the relation between size and reliability should be 
helpful in this connection. (3) The relative reliability of the 
“better’’ and “‘poorer’’ judgments can be indicated by comparing 
the degree of agreement of the subjects as to the identity of 
the poorer advertisements with their agreement on the better 
advertisements. If “poorer” judgments are really more reliable 
than “better,” then in making a selection of advertisements to 
be published there would need to be relatively little hesitation 
about throwing out the copy which had been judged “poorer.” 
The phrase “relatively little hesitation’’ is used advisedly for 
the advertiser has other things to think of besides appeal in 
making his final selection. There is also the technical point 
that if poorer copy is more reliable, then, when individual sub- 
jects are making order of merit arrangements, “‘it is easiest to 
begin by eliminating the worst until the best remain.’’! Were the 
better copy the more reliable, on the other hand, then there 
would be the corresponding advantage in knowing that. (4) 
The question of how representative of the potential market the 


1 Poffenberger, A. T., Psychology in Advertising, 1925, 604-5. 
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subjects must be can be approached by using various classes of 
subjects with the given kind of copy, and comparing results. 
For technical scientific instruments, for instance, we should 
expect that the subjects would need to be quite representative 
whereas that might not be true in the case of a widely known 
commodity of limited market such as expensive motor cars. 
Clearly it might be helpful to the individual advertiser to know 
whether his subjects must be representative in the sense of being 
potential customers or whether he has a much broader field of 
selection and consequently an easier task in securing his sub- 
jects. (5) The problem of a relation between the degree of 
reliability and the number of items to be arranged in order of 
merit can be approached by using different numbers of items, 
provided the range of effective difference in the items of each 
set is the same or controlled in some way. Of course the various 
aspects of the reliability problem referred to above are to some 
extent interrelated and to discover the precise part played by 
each would require elaborate statistical treatment of far more 
and varied data than we have amassed. 

The present results are suggestive in respect of the first three 
problems mentioned, but they are too limited to make analysis 
from the standpoint of the last two problems of much use. 
Therefore the last two problems may be dismissed with a word 
or two at this point. There are several studies bearing on the 
question of the degree of representativeness of the subjects and 
they agree with each other very well.? The chief conclusion 
is that college students are fairly representative for educated 
people in regard to many different commodities; within limits, 
variation of either subjects or materials does not seem to make 
very much difference. Concerning the question of a relation 
between the reliability of an order of merit and the number of 
items contained in that order, it is already known that other 
things equal, the more items the greater the discrimination dif- 
ficulty and therefore the lower the reliability. The fact of this 

? On this question cf., Strong, E. K., The relative merit of advertis- 


ments, Arch. of Psychol., No. 17, 54-62. Also, Poffenberger, op cit., 
601-604; and Starch, D., Principles of Advertising, 1923, 298-302. 
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relation makes the numbers of items used in the present in- 
vestigation of some moment. These are given in table 1 and 
they are fortunately such as to be fairly representative of what 
one would expect to find in the practical situation. 

A word of justification may be interpolated here in reply to 
the criticism that we are studying reliability apart from validity 
and that that is valueless practically. The interest of the ad- 
vertiser is claimed to be in actual advertising values as shown by 
inquiries, returns, sales, a weighted composite, or whatever may 
be deemed an adequate criterion. Demonstration of the mere 
reliability of a method of selection would, then, ignore the chief 
point of interest and therefore lack utility. This criticism seems 
unsound to the writer. First of all, it is impossible to deal with 
reliability to the total exclusion of validity for whenever any 
degree of reliability is evidenced there must be some basis for 
the consistency. A “highly reliable but wholly invalid’’ test, 
for instance, is one that does not measure the desired variable 
but it is probably a valid test for the cause of its consistency be 
that known or unknown. Suppose our orders of merit were 
not true orders of appeal, it might still be worthwhile practically, 
to find out what they were orders of, and especially so if they 
were found to be reliable! On the other hand there is evidence 
that the method does gauge appeal. Thesubjects are instructed 
to arrange the advertisements in order of appeal, i.e., in accord- 
ance with what may be thought of as a subjective criterion of 
validity. The introspections of our subjects, not to mention 
others, indicated that the instruction was reasonable and fol- 
lowed, even though the subjects sometimes did not feel partic- 
ularly confident in their rankings. If instructions are followed 
and results are reliable then, ipso facto, the results are more 
than merely reliable. Again, if different groups of subjects 
agree in their arrangements they are presumably following some 
common basis of arrangement. What basis is here more prob- 
able than that given in the instructions? When subjects ar- 
range slightly differing physical magnitudes in order of merit, 
it is possible to check- the validity by physical measurement; 
more or less validity is regularly demonstrated even when the 
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physical differences are decidedly subthreshold.’ Most sig- 
nificant of all, the several available investigations already pub- 
lished in which the subjects were instructed to arrange according 
to appeal and in which the resultant orders of merit were cor- 
related with the orders of “actual sales value’”’ did give sub- 
stantial positive coefficients.* And the great difficulty of securing 
a sound index of actual sales value, whatever that may be for 
the particular advertising in question, has led one to believe 
that lack of perfect correlations may be due fully as much to 
an unsound index of validity as to crudity of order of merit 
estimation.’ Thus the criticism referred to above seems ill- 
advised for the so-called orders of appeal probably do have 
practical value as one basis for evaluating advertisements, pro- 
vided of course that they are sufficiently reliable. The present 
study aims to demonstrate how reliable they are as under the 
several conditions of materials and subjects which we were able 
to utilize. 


GENERAL PROCEDURE 


Every set of advertisements was made up of printer’s proof 
identical with the advertisements to be published except that 
some sets were printed on heavier stock. The subjects were 
for the most part men undergraduates in college though there 
was also one large group of women undergraduates and two 
groups of men business school students. The latter included 
a wide range of age, interest and capacity. Table 1 gives the 
total number of subjects ranking each set of advertisements as 
well as brief characterizations of the latter.® 

Throughout the experimentation a uniform procedure was 


* Gordon, K., Group judgments in the field of lifted weights, Jour. 
Exptl. Psychol., 1924, 7, 398-400. 

‘ Cf., Hollingworth, H. L., Advertising and Selling, 1913, 8-16; Strong, 
E. K., op cit., Chap. 2., esp. 11-15; Starch, D., op cit., 310-317. 

5 Starch, op cit., 314-315, 318-319. 

* The materials of this study were secured through the cooperation 
of the following; E. M. Newhall, American Writing Paper ©o., Harold 
Baum, Viscosity Oil Co., R. R. Weaver, Western Electric Co., Coca Cola 
Co., Brown and Williamson Tobacco Corp. 
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followed. Each collection of differing advertisements of the 
same brand of the same commodity was arranged in order of 
merit independently by each member of the group of subjects 
concerned. The chief instruction to all was to “look over the 
advertisements as you might those which happened to interest 
you, in a magazine. Arrange the advertisements in order of 
the degree to which they appeal to you or would induce you to 
purchase.”” The subjects were cautioned against judging on 
the basis of preconceptions of what they might somehow think 
“ought” to make a good or poor advertisement. 


TABLE 1 
Outline of materials of present study 





COMMODITY ADVER- DIMENSIONS —_—- MEDIUM FOR WHICH 
TISED IN INCHES aan INTENDED 


SUBJECTS 


NUMBER OF 








Auto grease (a) 7 Vary Bl. & wh. | Newspaper 
Auto grease (b) | 12 Vary Bl. & wh. | Newspaper 
Cigarettes 13 |15.5 x 11.5| Color Magazine 
Electricity (a) 7/14 xil Bl. & wh. | Magazine 
Electricity (b) 10 12 x 8 Bl. & wh. | College paper 
Soft drink 10 13 x 10 Bl. & wh. | College paper 
Soft drink 10 13 x10 Bl. & wh. | College paper 
Writing paper 10 (15.5 x 11.5| Color Magazine 




















* Women. 


Though the detailed manner in which the advertisements were 
handled and compared was left largely to the individual subject, 
there are several minor prescribed conditions to be mentioned. 
The advertisements in the collection to be arranged were in- 
variably presented to the subject evenly stacked together. He 
was requested to arrange them with the most appealing on the 
top of his final stack, the next most appealing next to the top, 
andsoon. Other details of instruction were to exercise care to 
avoid tearing and not to begin until the giving of the signal. 
Thesubjects were allowed approximately ten minutes for making 
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their order of merit arrangements. Because of its brevity this 
period necessitated relatively rapid handling and judgment, but 
the behavior and subsequent comments of the subjects indicated 
that the time was more than sufficient.” 


RESULTS AND CALCULATIONS 


The general order of consistency or agreement among the order 
of merit rankings of various groups of subjects is shown by the 
intercorrelations in table 2. This table includes all of the orig- 
inal groups of subjects participating and all of the sets of 
advertisements handled. The rank difference method of Spear- 
man was used throughout. 

Under each commodity heading in the table there are two 
columns, the first containing the coefficients of correlation ar- 
ranged in increasing order of magnitude and the second showing 
the number of subjects in each of the two groups of subjects 
whose orders were correlated. Thus, at the upper left of the 
table, the coefficient .54 is followed by the group numbers 26-33. 
This means that the average order of merit for 26 subjects cor- 
related to the extent of .54 with the average order of 33 other 
subjects. 

Only two of the 71 coefficients in the body of the table are 
negative and thoseare but slightly so. Excluding from present 
consideration the 7 cases under the next to the last heading, 
where the results of women subjects are compared with those of 
men, we find that of the 64 coefficients remaining, 100 per cent 
are positive, 91 per cent are above .50, 80 per cent are above 
.60, 66 per cent are above .70, 55 per cent are above .80, and 
23 per cent are above .90. These figures are suggestive of use- 
fulness, especially when one considers the moderate sizes of the 
groups of subjects concerned. 

Inspection of the average values at the bottom of the table 
reveals the fact that with the exception of the cigarette results 
and results involving the women subjects, the same general 
order of correlation was found for the several different materials 


7 The writer is indebted to Dr. E. M. Ligon for directing, at New 
London, the rankings of the women subjects. 
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employed. Comparison of the columns shows that the range 
of variation in size of the coefficients, for the rankings of each 
of these several materials, is of about the same order. In other 
words, the groups of subjects apparently agreed with each other 
about equally well regardless of whether they were judging 
grease, electricity, tonic, or paper advertisements. This point 
is simply mentioned in passing because of its interest in connec- 
tion with the problem of the representativeness of the subjects; 
as mentioned before, our data are quite inadequate in respect 
of that problem. 

Concerning the exceptional lowness of the correlation of the 
women with the men, using the soft drink copy, there seem to 
be two possibilities, first, the women in general might have had 
different preferences than did the men and so have arrived at 
a different group order, that is, there might have been a sex 
difference operating; or second, there might have been less 
agreement among the individual rankings in the group of women 
than in the group of men, even though, were the group of women 
made sufficiently large, a substantial agreement between the 
group orders of the sexes would be revealed. In brief, the group 
order for the women might not correlate with that for the men 
either because of a sex difference or because of an inadequate 
sampling of womensubjects. Since the group of women actually 
used was over three times as large as the average group of men 
we would be inclined to suspect a sex difference rather than a 
lack of reliability. This suspicion is confirmed by splitting the 
group of 67 women into two groups of 33 and 34 and then finding 
a correlation of .84 between the orders of these two groups. This 
justifies, too, the throwing out of the women from the frequency 
calculations in the preceding paragraph but one. 

When toward the end of the investigation the cigarette ad- 
vertisements were ranked, the exceptionally low correlations 
secured with them were very surprising; and an effort was made 
to explain that lowness. Shortly after the subjects made their 
rankings they were asked two questions, first, ““Were you satis- 
fied with or confident of your final arrangement,’’ and second, 
“Did you feel a wide range of quality between the least and 
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the most appealing?” In response to the first question, 32 per 
cent wrote “Yes,” 53 per cent wrote “No,’”’ and 15 per cent 
would make no such categorical answer. The results from the 
second question are, respectively, 53, 32, and 15 per cent again. 
The fact that for a number of the judges the advertisements did 
not seem to differ much or that they were in doubt as to their 
arrangements, seems harmonious with that of low correlation. 
Still, inasmuch as we had not secured comparative data based 
on the other sets of advertisements, those given here do not 
mean so much. Several of the subjects remarked casually and 
voluntarily that there did not seem to be much difference in 
the appeal of the various cigarette advertisements which of 
course would also indicate difficulty in discrimination. Besides 
these suggestions of a short range of quality in these materials, 
there is also the fact that this particular set of advertisements 
contained slightly more members than any other, a fact indicated 
in table 1. Other things equal, the more members there are 
to rank the more difficult we would expect it to be to get them 
in satisfactory order; here again the difficulty would be in dis- 
crimination. One other thing may be mentioned; only in the 
case of the cigarette copy were the advertisements clipped to- 
getherinafixedorder. According to the remarks of thesubjects 
they found it more difficult to arrive at a satisfactory order 
under this restriction. Perhaps one or more of these factors is 
responsible for the lowness of the correlations. 

Apart from the two exceptions mentioned in the preceding 
paragraphs, the writer became suspicious of the regularity with 
which the coefficientsin table 2 came out as high as they did even 
with such small groups of subjects and such rapid handling of 
the materials. Consequently a sub-experiment was carried out 
to control a possible source of “‘constant”’ error which if operative 
might well vitiate the results of many other order of merit 
studies besides this one. It seemed that the order of presen- 
tation of the materials to the subject might constitute a source 
of error related to the traditional psycho-physical time-error. 
There might be a tendency for all subjects to rank the adver- 
tisements in the order in which they were stacked when received 
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or in some other order bearing a more or less fixed relation to 
that order. When arranging his advertisements, for instance, 
the subject might feel that the order of presentation was the 
“right” one or, again, he might not shift the ones which he was 
very uncertain about but only those which he felt surer of ; thus 
the order of presentation to the subject might in some measure 
influence his final arrangement. Order could only operate to 
produce a constant error, however, if it were the same for all 
subjects. But where a number of duplicate sets are received 
from an advertising agency and then handed out to a group of 
subjects they are quite certain to all be arranged in the same 
order. If the investigator does not know whether order makes 
any difference he ought to arrange the materials of each set in 
random order, a thankless task, and one which is rather difficult 
to properly execute. In our work, the materials were some- 
times arranged in random order and sometimes they were not. 
On the whole, it seemed very desirable to discover whether or 
not an order error might be operating, or at least operating to 
a marked degree. 

Each of the 106 college subjects of this sub-study was pre- 
sented with a stack of 10 advertisements all for the same brand 
of the same commodity. The instructions of the main experi- 
ment were followed. The advertisements were presented in 
one order to half the subjects and in the reverse order to the 
rest of the subjects. This does not necessarily mean that all 
of the subjects actually looked at the advertisements in the 
order in which they were stacked when received ; it means simply 
that the orders of the stacks were predetermined. The sub- 
jects were allowed to look at and compare the advertisements 
in any way that they chose. 

The subjects were divided into several small groups of dif- 
fering size, and the average orders of merit of these various 
groups were intercorrelated. In some instances the correlation 
was between groups who had received their advertisements in 
reverse order and in other instances comparable correlations 
were performed between groups who had received their advertise- 
ments in the same order. Were any considerable order error 
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operative the correlations among the former groups should be 
lower than those among the latter. As the following table shows, 
there proved to be no significant difference in the sizes of the 
coefficients: 


Orders of presentation Coefficients of correlation 
.70 .89 .96 
.66 .88 .82 


Indeed, for each size of groups correlated, the reversed order 
happened to give slightly higher values. Another way of show- 
ing much the same thing is to correlate the several group orders 
of merit with the corresponding orders of presentation. Orders 
x and y in the table are the reverse of each other. Groups a 
b c received the materials in x order and the order of each of 
these groups was correlated with the x order; the comparable 
groups d e f, similarly, received the materials in y order and 
their orders were correlated with the y order: 
Coefficients of correlation 
Groups a b c with x order — .53 —.78 
Groups d e f with y order ‘ 64 .82 


Reversing the presentation order is seen to reverse the correla- 
tions; and to the extent that group order depended on presen- 
tation order this could not occur. There is evidence here that 
the order of presentation is producing no gross systematic 
error. 

Another brief study along somewhat different lines and using 
different subjects and advertisements gave results pointing in 
the same direction; but it seems unnecessary to go into further 
detail here. Though it looks as though presentation order did 
not make much difference, it must be emphasized that our sub- 
jects did not realize that order was being investigated nor was 
their attention called to it as an important factor. If subjects 
were led to believe that order was significant it might well prove 
to be disturbing. 

Proceeding now to the second problem of the main experi- 
ment, we remark that our original groups of subjects were for 
the most part and with the exceptionof the large group of women, 
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all of about the same general order of size, a fact evident in 
table 2. Naturally, the correlations in that table cannot be 
assumed to represent groups of different orders of size. The 
coefficients might decrease in value if smaller groups were chosen 
or, on the other hand, they might increase in value if larger 
groups were selected; indeed, we would expect them to do just 
that thing. There might be a certain optimum size of group 
above which relatively little would be gained in reliability. 
Data bearing on the problem of a relation between size of groups 
of subjects and size of coefficients of reliability are exhibited in 
table 3. 


TABLE 3 
Relation between number of subjects in correlated groups and degree of 
correlation 
(Table gives mean rhos together with ranges and numbers of same) 
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The left column gives the number of subjects in each of the 
pair of groups correlated. The abbreviation at the head of 
each of the five triple columns indicates the commodity adver- 
tised; the first triple column, for instance, contains the results 
when the auto grease advertisements were used. Because of 
the sex difference, the data of the women subjects are not in- 
cluded in this table. For the sake of simplifying matters, the 
auto grease data are all given in one column in this table (in- 
stead of two as in table 2) and the same is true of the electricity 


8 Cf., e.g., Gordon, K., op.cit. 
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data. Thus we have five triple columns instead of the eight 
to be expected on analogy with table 2. 

Looking again at the auto grease column in table 3 it is clear 
that with groups of five subjects the mean correlation is .39, 
the range of the coefficients of correlation is 1.16 and the number 
of correlations worked is 13. With groups of ten subjects each, 
the mean correlation is .47, the range of the coefficients is .65 
and their number is again 13. The remaining data are to be 
similarly interpreted. In general, the more subjects the shorter 
the range and the higher the correlation. The cigarette data 
do not bear this out as we should expect from previous con- 
siderations. The cigarette results with 30 subjects especially, 
are atypical and pull down the average in the mean rho 
column at the right of the table. This next to the last column 
gives the means of the means rather than simply the means. 
The .50 topping this column is, for instance, the average of the 
four figures across the table rather than the 34 upon which those 
are based. This seemed a more comparable method of figuring 
for the various materials used even though it does result in 
lower mean coefficients. The mean range in the last column 
is seen to regularly decrease as the subjects increase. 

A word or two may be written concerning the formation of 
the various sized groups. The subjects were taken purely at 
random, or at least they were taken as they happened to come 
in the records. Always, regardless of size of group, correla- 
tions were between different subjects, that is to say, spuriousness 
of overlapping groups was avoided to that extent. Moreover 
all correlations through the 20 size are of groups of individuals 
serving in the experiment at different times. This tends to 
eliminate the possibility of an intercommunicational ‘at- 
mosphere” though we have no reason to believe that such 
would exist. 

The individual orders of merit for writing paper materials 
were unfortunately lost before the construction of table 3. 
Therefore the figures given in the last triple column of the table 
areincomplete. Those given are partly from table 2 and partly 
from the results of the experiment on order error reported above. 
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In certain cases, with the writing paper materials, it was deemed 
legitimate to use groups containing one or two subjects more 
or less than exactly the 15, 20, or whatnot, required by the first 
column of table 3. This deviation was rarely over one and 
never exceeded two; probably it is wholly negligible. 

Around 30 subjects seem to almost always give a useful degree 
of reliability in this study and the same thing is usually true 
of 20-subject groups. Below 20 the variability tends to become 
disturbingly large. Of course it should be urged here as else- 


TABLE 4 
Relative variability of ‘‘better’’ and “‘poorer’’ judgments 
(Table gives percentage variability of ‘‘worst’’ judgments in terms of 
‘‘best’’) 


— EASE | AUTO (s) EASE CIGARETTES “a meer aa SOFT DRINK 








115 109 105 74 156 150 
117 55 91 91 153 150 
133 104 110 118 389 138 
134 75 144 107 
69 97 
137 
172 
65* 





122 94 127 




















* Women subjects. 


where that in strictness our figures only apply to the particular 
conditions, subjects, and materials of this study. Even so, the 
results are certainly encouraging, and they are in general agree- 
ment with prior results.® 

The remaining problem upon which our data bear is that of 
the relative reliability of the “‘better” and the “‘poorer’”’ judg- 
ments. Table 4 gives the results on this point. This table 
is based upon all of the original groups as shown in table 2, with 
the exception of the writing paper data the individual orders 


* Cf. Starch, op. cit., 301f. 
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for which were unfortunately lost. The individual orders of 
merit are of course required in calculating the variability of a 
group of subjects. 

The procedure followed in calculating the values of Table 4 
may be described by reference to any one of them, for instance, 
the 115 in the upper left corner of the body of the table. The 
group order of merit for the entire 26 subjects upon whom this 
figure is based put some particular advertisement, say adver- 
tisement x, in first place and some other advertisement, say y, 
inlast place. Thatistosay, advertisement x was judged ‘‘best”’ 
by the group asa whole and advertisement y was judged ‘‘worst.”’ 
The sum of the deviations of the rankings of the individual 
subjects for the y advertisement, in this case 53, was divided by 
the sum of their deviations on the x advertisement, in this case 
46. The resulting 115 indicates that the displacements of the 
individual rankings from the group ranking for last place totalled 
15 per cent greater than the corresponding displacements from 
first place. In brief, the ‘“‘worst’’ judgments were more variable 
than the “best’”’ judgments; 

Seventy per cent of the 27 figures in the body of table 4 are 


above 100 and consequently indicate greater variability of the 
“worst”’ judgments. This result is surprising to the) extent 
that it does not conform with earlier ideas. On the other hand, 
our figures seem scarcely sufficient to arrive at the opposite 
conclusion that the “best’’ judgments are the more reliable. 
Incidentally, the “worst”? judgments of the women subjects 
were the more reliable, as indicated in the table. 


SUMMARY 


1. A considerable number of moderately-sized groups of sub- 
jects arranged various advertising materials in order of appeal. 
Excluding a sex difference, 100 per cent of the group intercor- 
relations were positive and over 90 per cent were above .50. 

2. Intercorrelations among groups containing only 5 subjects 
averaged .50; while with 15 subjects the average reliability was 
.72; and with 30 subjects .75. The corresponding mean ranges 
of variation of the coefficients were, respectively, .74, .35 and .13. 
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3. In 19 of the 27 groups examined, the subjects exhibited 
greater reliability in their judgments of the “‘best’’ advertise- 
ment than they did in their judgments of the ‘‘worst.”’ 

Most of the advertising materials used in this study had 
probably been planned with some care. Two sets were in full 
color and designed for insertion in comparatively expensive 
media; two other sets were especially prepared to appeal to a 
particular group. One would beled to expect that our materials 
covered rather narrow ranges of quality—that the ‘‘best’’ were 
not much better than the “‘worst.”’ If the range of quality 
was in fact relatively narrow the task of discrimination was 
probably relatively difficult and the order of reliability not as 
high asit would have been with less carefully prepared materials. 





THE OBJECTIVE AND SUBJECTIVE MEASUREMENT 
OF INTERESTS—AN ACCEPTANCE-REJECTION 
THEORY* 


DOUGLAS FRYER 


Research upon the measurement of interests has been under 
way in this country for somewhat over a decade. Various in- 
ventories and tests have been administered in large numbers and 
a tremendous amount of statistical work has been performed 
in the analysis of results. Subjective inventories have passed 
through an experimental trial and have become a market prod- 
uct for personnel use. Objective tests have had a slower 
development, but they give promise of a similar history. 

It would seem that the time has come when a checking up in 
this field of measurement should be made, to see where we are 
going, to find out what in mental activity we are measuring. 

Having completed a survey of research upon the measurement 
of interests, my own interest turned in the direction of piecing 
together the results of this research into a theory of measure- 
ment. Perhaps I should have been more timorous and left what 
was not ready for generalization to continue its adventurous 
career. But the researches upon the measurement of interests 
seemed to form themselves into a theory. Subjective inven- 
tories and objective tests alike appear to measure a psychologi- 
cal factor which can be called acceptance-rejection activity. 
This article develops such a theory of interest measurement. 


SUBJECTIVE INTERESTS 


Psychologists of the last half of the nineteenth century were 
concerned with the nature of the interest experience. Subjec- 
tive interests came to be defined as moving complex experiences 


*A paper read at the International Congress of Psychology, Yale 
University, New Haven, September, 1929. 
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with an essential feeling component. These were experiences of 
two qualities of pleasantness and unpleasantness with different 
degrees of intensity. There is a dynamic aspect, as well as a 
structural, in this definition of subjective interests, which char- 
acterizes the practical conceptions today in education and 
industry. 


THE MEASUREMENT OF SUBJECTIVE INTERESTS 


Measurement research in subjective interests commenced 
just a decade ago at the Carnegie Institute of Technology.'* A 
large number of investigations have sprung from these begin- 
nings.* The inventory method is generally used, although the 


1 This research had its beginnings in Clarence 8. Yoakum’s seminar 
in 1919-20, and was carried on as graduate student research under his 
direction. 

? The earliest investigation into the measurement of subjective inter- 
ests is by Moore, B. V.: Personnel Selection of Graduate Engineers, 
Psycho. Mono., 1921, 30, 85 p. 

Two other investigations should be included as pioneer researches 
into the measurement of subjective interests, as follows: 


Ream, M. J.: Ability to Sell: Its Relation to Certain Aspects of Person- 
ality and Experience. Baltimore, Williams and Wilkins, 1924, 64 p. 

Freyd, Max: The Personalities of the Socially and Mechanically In- 
clined. Psycho. Mono., 1924, 38, Chap. III. 


3’ Among the later investigations contributing to the measurement of 
subjective interests the following represent the trend of development: 


Cowdery, K. M.: Measurement of Professional Attitudes between 
Lawyers, Physicians, and Engineers. J. of Pers. Res., 1926, v, 131- 
141. 

Hubbard, R. M.: A Measurement of Mechanical Interests. Ped. Sem. 
and J. of Genetic Psycho., 1928, 35, 229-254. 

Jacobson, M. M.: The Quantitative Determination of Scholastic Inter- 
ests among College Students. Ph.D. Dissertation, 1928, Univ. of 
Minnesota Library. 

Shuttleworth, Frank K.: The Measurement of the Character and Envir- 
onmental Factors Involved in Scholastic Success. U. of Iowa Stud- 
ies in Character, 1928, i, 80 p. 

Strong, E. K.: An Interest Test for Personnel Managers. J. of Pers. 
Res., 1926-27, v, 194-203. 
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rating scale, as a separate device for measurement, has been 
applied in a few investigations. Verbal stimuli of various 
kinds believed, or shown, to cause feeling experiences are as- 
sembled to form the items of the interest inventories.‘ The per- 
son taking the inventory is expected to estimate either interest 
or “like,” indifference, aversion or “dislike” foreach item. The 
interest score is the number of interests and aversions that the 
person has which are like those of a certain social group, for 
example, lawyers or medical men. 

Let us take an example, showing the method of arriving at an 
interest score. An item in the inventory, let us say actors, is 
liked (or disliked) to the extent of 75 per cent by lawyers, or any 
other homogeneous group. On the other hand, a combined 
group of various occupations shows that actors are liked only to 
the extent of 25 per cent. There is a group difference for 
lawyers of 50 per cent, which would be included along with other 
differences in the lawyers’ scoring key and would be used to 
score an individual’s inventory for lawyers’ interests. Thus, 
the interest score is a generalization from feeling estimates as an 
individual accepts or rejects the experiences of a certain social 
group. 


WHAT SUBJECTIVE MEASURES MEASURE 


The results of measurement ultimately define the factor being 
measured. Feeling experience, which is defined by psychology 
as mental structure to distinguish it from the functional aspect 
of the oscillation and development of this experience, is esti- 





Along with these investigations should be mentioned the unpublished 
work of L. D. Hartson and W. H. Brentlinger at Oberlin College, who 
are studying interests as functions or activities as contrasted with inter- 
ests as objects. 

‘ The earliest interest inventory to be assembled for the purpose of 
developing a standardized measure of interests was the combined 
seminar product of Clarence Yoakum and his graduate students at the 
Carnegie Institute of Technology in 1919. This inventory has formed the 
basis for most of the forms used in later investigations, and is published 
by Max Freyd in the following article: A Method for the Study of Voca- 
tional Interests. J. of App. Psycho., 1922, vi, 243-254. 
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mated both in the rating scale and the inventory. Accordingly, 
subjective interests are recognized as complex mental structures. 
The motivation of mental experience, which was included in the 
theoretical definitions of subjective interests, is excluded in 
subjective measurement. Subjective interests appear to be 
defined by their measurements as objective generalizations of 
estimated likes, indifference, and dislikes. This generaliza- 
tion is an interest score showing what may be regarded as an 
acceptance-rejection tendency in experience. The acceptance 
is indicated by pleasant feeling. The rejection is indicated by 
unpleasant feeling. Feeling is the criterion of the acceptance- 
rejection experiences which classify individuals according to 
interest as belonging to one or another homogeneous group. 


OBJECTIVE INTERESTS 


In practical usage objective interests have been thought of as 
the animations, motivations, industrious efforts, and enthusi- 
asms observed in the behavior of people. Persons reacting in 
this manner are thought also to be having interesting experi- 
ences. However, there has been little theorizing as to the 
nature of objective interests and their relation to subjective 
interests. 


THE MEASUREMENT OF OBJECTIVE INTERESTS 


With the gradual turning of psychology to an objective study, 
sporadic trials were made of testing devices to measure the 
objective evidences of interesting experiences. The first of 
these, by Clark Wissler in 1895,5 was a measure of children’s 
interests by the number of readings remembered from the 
previous year. The second, much later, in 1916 by E. 8. 
Robinson,* was an attempt to measure the interests of salesmen 
by the range of casual information. Other objective evidences 
suggested for the measurement of interests are as follows: differ- 


5 Wissler, Clark: The Interests of Children in the Reading Work of 
the Elementary School. Ped. Sem., 1898, v, 523-540. 

‘ Anonymous: Aids in Selecting Salesmen, Bul. No. 5, Bureau of 
Salesmanship Research, Carnegie Institute of Technology, 1918. 
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ences in free associations in various fields of activity, differences 
in distractability in various fields, differences in speed of learn- 
ing in various fields, educational courses chosen, occupational 
jobs accepted, labor turnover, absences in industry and school, 
tardiness in industry and school, collections made by children, 
and casual readings. 

The two measuring devices used most widely to measure 
objective interests are the information test and the free associa- 
tion test. Both of these tests plan to separate people into 
homogeneous groups according to their interests. The free 
association test, which was adapted to the measurement of inter- 
ests by Jennie B. Wyman and Lewis M. Terman, in the Genetic 
Studies of Genius,’ makes this division by scoring keys based 
upon differences in per cents between groups in the free asso- 
ciations. These are differences which appear significantly to 
divide the groups studied. This scoring device is the same as 
that used by the subjective inventory. 

The information test, which has been tried out as a measure of 
interests by various investigators,’ is usually constructed with 


the aim of surveying casual and extensive information in one 
specialized field, for example, the mechanical field. This gives 


7 Terman, L. M. et al.: Mental and Physical Traits of a Thousand 
Gifted Children. Vol. I, Genetic Studies of Genius, Chap. XVI (455-483), 
Tests of Intellectual, Social, and Activity Interests, Stanford University 
Press, 1925. 

® Investigations contributing to the objective measurement of inter- 
ests by means of the information test are the following: 


Burtt, H. E.: Measuring Interests Objectively. School and Society, 
1923, xvii, 444-448. 

McHale, Kathryn: An Experimental Study of the Vocational Interests 
of a Liberal Arts College. J. of App. Psycho., 1924, viii, 245-255. 
Ream, M. J.: A Social Relations Test. J. of App. Psycho., 1922, vi, 

69-73. 

Terman, L. M. et al.: Mental and Physical Traits of a Thousand Gifted 
Children. Vol. I, Genetic Studies of Genius. Stanford, Stanford 
University Press, 1925, 648 p. 

Toops, Herbert A.: Tests for Vocational Guidance of Children Thirteen 
to Sixteen. Teachers’ College, Columbia University, Contributions 
to Education, No. 136. New York, 1923, 159 p. 
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a measure of degrees of information belonging to a homogeneous 
group. The trial of both the free association test and the 
information test offers some indication of measuring a phase of 
human reactions distinct from abilities and in which the differ- 
ences are of group origin. 


A DEFINITION OF OBJECTIVE INTERESTS 


Objective interests must be defined upon their measure in so 
far as these measures at present permit a definition. Two 
aspects of behavior confront us again, one relating to the drive of 
stimulation, and the other to the direction taken by the reaction. 
The driving strength of stimulation, the factor that keeps an 
organism reacting until the stimulus is removed, has been dealt 
with experimentally as motivation. In so far as objective inter- 
ests can be separated out of the reactions of a person, they 
would seem to be the acceptances and rejections of that person. 
This is what is measured by both the free association test and 
information test. Casual and extensive information in a 
specialized field, which is sought as the measure of objective 
interests by the information test, indicates acceptance of stimu- 


lation. Homogeneous associations, measured by the free asso- 
ciation test, indicate a habit of turning toward that specialized 
field of information. Objective interests, theoretically con- 
sidered and in so far as measured, should be regarded as the 
acceptance-rejection aspect of the reaction. 


AN ACCEPTANCE-REJECTION THEORY 


In summary, then, an acceptance-rejection theory would 
regard subjective interests as acceptance experiences and sub- 
jective aversions as rejection experiences. So, too, objective 
interests are acceptance reactions, and objective aversions are 
rejection reactions. Interests are the acceptance-rejection ex- 
periences and the acceptance-rejection reactions of the individ- 
ual. Motivation, thus, is excluded as a separate aspect of 
either subjective or objective measurement. A mathematical 
generalization from either the subjective or objective measure- 
ment of interests would seem to be an acceptance-rejection 
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score. But the experimental demonstration that subjective 
and objective measures are the same measures has yet to be per- 
formed. 


MEASUREMENT OF INTERESTS BASED UPON THE ACCEPTANCE- 
REJECTION THEORY 


With the acceptance-rejection theory as the critical basis for 
the development of interest measures, the first task would seem 
to be to investigate the factors of acceptance and rejection in 
experience and reaction. Probably many measures of abilities 
include this factor in their measurement. The development of 
ability measures has been a process of elimination of other fac- 
tors than that of the coordination of the reaction. Interest 
measurement would attempt in the same way to exclude other 
factors, such as motivation, from the measurement and make 
this field purely an estimation of the acceptance-rejection as- 
pects of personality. This is the activity factor which seems 
clearly to be mapped out by experimental investigations as the 
field of both subjective and objective measurement of interests. 


A FEW CLOSING REMARKS 


A theory has been offered as a working basis for the measure- 
ment of interests. In doing this the author realizes he has not 
discovered anything new in psychological activities. Theoreti- 
cal statements of the nature of interests have been formulated 
by various and numerous early psychologists. In many of 
these theories there has been included all that is now defined as 
interests, and frequently far more. The problem here has been 
one of clearing away the ground, of removing those psychologi- 
cal activities from the definition, which are not interest aspects 
of the reaction. The acceptance-rejection theory brings the 
theory of interest in alignment with the facts which measure- 
ment has produced during the last decade. 

There is some confusion in the literature concerning the 
subjective and the objective interests. The method of study 
defines interests as subjective or objective. There is as yet very 
little evidence correlating these two interest measurements. 
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Widespread confusion, however, relates to motivation and 
interests. By way of illustration, the leading dynamicist, R. 8. 
Woodworth,® defined interest some ten years ago (before the 
experimental work upon interests and motivations was definitely 
under way) as having a subjective side and an objective side. 
Interest from its subjective side is “similar to an emotion,” and 
from its objective side it is “a drive toward activity” (p. 74). 
Interests are placed alongside of instincts as driving forces to 
perception and the development of skilled movements. ‘To 
sum up,” says Woodworth, “almost any object, almost any act, 
and particularly almost any process or change in objects that 
can direct one’s own activity towards some definite end, is 
interesting on its own account, and furnished its own drive, 
once it is fairly initiated” (p. 202). 

Woodworth shows the two, motivation and interests, as one 
kind of psychological activity. The educational interest theo- 
ries from Herbart!®to Dewey" have a similar pointof view. But 
measurement seems to have distinguished motivation and inter- 
ests as distinct kinds of psychological activity. There is the 
driving energy of stimulation and there is the acceptance or 
rejection of the reaction. For example, there may be a strongly 
motivated experience, which also may be pleasant or unpleasant. 
The latter is, of course, the subjective interest or aversion. 
There may be, for example, a strongly motivated reaction. 
This reaction may be a turning toward or away from the object 
of stimulation, which is the objective interest or aversion. The 
motivation is defined by its measurement as a degree of stimula- 
tion, whether observed objectively or subjectively. It is an 
energy aspect of experience or reaction which is present 
in degrees. The measurement of motivation, and of in- 
terests, separates the two from further experimental confusion. 


* Dynamic Psychology, New York, Columbia, 1918, 211 pages. 

1 Herbart, J. F.: Outlines of Educational Doctrine (trans. by A. F. 
Lange), New York: Macmillan, 1901. 

1 Dewey, John: Interest and Effort in Education. Boston: Houghton, 
Mifflin, 1913. 





REACTION TIME EXPERIMENTS WITH CERTAIN 
RACIAL GROUPS 


T. M. LIVESAY 
Professor of Psychology and Education, University of Hawaii 
AND 
C. M. LOUTTIT 
Assistant Professor of Psychology, University of Hawaii 


INTRODUCTION 


The application of general intelligence tests to racial com- 
parisons has apparently resulted in neglect of studies on specific 
topics such as reaction time. That important facts of the 
psychobiology of race are being missed as a result of this 


development is becoming more and more evident, and the 
realization of this condition has led us to undertake the present 
investigation. Our problem may be stated: Are there or are 
there not differences in reaction time between certain available 
racial groups and are these reaction times correlated with intel- 
ligence? 


PREVIOUS STUDIES 


The most notable contribution to this subject is the work of 
Myers (1903) on the Cambridge Torres Straits Expedition. 
While it is not possible to make direct comparisons with our 
results, owing to differences in method, his data on three racial 
groups are pertinent. These are shown in table 1 reproduced 
from the Expedition Report (p. 214). 

His method for the choice-visual reactions was radically 
different from ours inasmuch as his subjects responded to either 
of two stimuli with different hands. The results were: 15 
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Murray Islanders 501.3 milliseconds and 18 Englishmen 411.0 
milliseconds. Myers further quotes results of several previous 
studies and summarizes thus: 


In every case one would have preferred a greater body of evidence, 
and an assurance that the differences are more than chance differences 
due to insufficient experiments; but it is interesting to note that, while 
the people of Java, Borneo and North America react more quickly, the 
African (cross-bred), the Hindu (criminal), and the Andamanese and 
the Papuan appear to react with same speed as, or more slowly than, the 
Caucasian. The early experiments on the Japanese by Herzen, which if 
ever published in detail, I have been unable to find, are the only obser- 
vations I know of which as yet negative this conclusion; we should 
expect them to fall into the first instead of into the second of the above- 
mentioned groups. 


TABLE 1 
Racial comparisons from Myers 





AUDITORY REACTIONS 





Num- 
Aver- 

ber of M.V. 

cases ae 





Murray Islands........| 16-35 | 17 | 135.7| 20.8 
England 16-35 | 24 | 141.6) 19.5 
Sarawak 16-35 | 18 | 120.7) 10.5 


























Woodworth (1910) reporting work done on small numbers of 
various racial groups at the St. Louis Exposition does not 
describe his method nor present his data but states: ‘“The 
reaction time test has been measured on representatives of a 
few races, with the general result that the time consumed is 
about the same in widely different groups.” 


PROCEDURE 


Apparatus. All of the reaction time measurements were 
made on a Standard Marietta Reaction Time Set. The 
chronometer was calibrated by means of a shaded 40 watt iamp 
in a 60 cycle lighting circuit. This lamp was permanently 
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suspended six inches over the center of the stroboscopic disc, 
thus affording a constant check on the speed. 

Intelligence test. Intelligence was represented by the scores 
secured on the Thorndike Intelligence Examination for High 
School Graduates. This test had been taken by students enter- 
ing the University one, two, or three years previous to the 
experiments. 

Reaction time procedure. In order to insure uniformity of 
procedure all reaction time measurements were made by the 
same person.' Each subject completed the three series pre- 
sented in the order of visual, auditory, and visual choice, at 
one sitting of approximately 7 to 10 minutes. For the visual 
and auditory stimuli the directions were the same: “Hold your 
hand lightly over the key and direct all your attention to the 
stimulus; as soon as you see the light (or hear the buzzer) press 
your key and hold it down until told to release it.” The subject 
was told before the choice series that either a white or green 
light would be shown. If the light were white he was to press 
the key, if green he was to do nothing. In all cases the require- 
ment that the attention be directed to the stimulus was empha- 
sized. Five stimuli were presented in the visual and auditory 
series separated by approximately one second and each was 
preceded by a warning signal. Ten stimuli were presented for 
choice in the following order—W G G W W G W W GG; each 
response to a green light being considered an error. Readings 
of the chronometer were made only to the nearest hundredth 
of a second, 

Subjects. The reaction time measurements were made on 
all students taking courses in elemertary psychology, educa- 
tional psychology, and principles of teaching. From the total 
eleven individuals representing minor race groups were elimi- 
nated leaving a total of 286 cases as shown in table 2. Of this 
number 33 had not taken the Thorndike test so the total popu- 
lation for the correlations was 253. 


1 Miss Mathilde V. Sousa, a graduate student specially trained to 
take the measurements under the supervision of C. M. L. 
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RESULTS 


Differences between groups. Table 2 shows the mean reaction 
time in seconds for the four available groups—Caucasian, 
Chinese, Japanese, and Part-Hawaiian—the standard deviations 
in each case, and, for the visual-choice, the proportion of 
errors in each group. The Caucasian males, for instance, 
averaged .7 of an error per individual. 

For the males, the Caucasians make the best showing in 
visual reaction time, and the poorest in visual-choice. They 
also have a higher proportion of errors than the Chinese or 
Part-Hawaiian. The Caucasian and Part-Hawaiian are almost 
identical in auditory reaction time, and lower than the others. 
The Part-Hawaiian is the best of the four groups in visual- 
choice reaction time, making the same number of errors as the 
Chinese and fewer than the Caucasian and Japanese. 

For the females, the Caucasians make the best records in 
visual and auditory reaction times, while the Part-Hawaiians 
are slightly the best in visual-choice with the lowest proportion 
of errors. The Japanese make the poorest records in visual 
and visual-choice reaction times, and the Chinese in auditory. 

Differences between males and females, respectively. Table 3 
shows the differences in performance between the males of the 
four groups, represented by the actual difference between the 
means in each instance, and table 4 gives the same data for the 
females. Their differences are given as less or more (— or +) 
in each case, in order to facilitate interpretation, and are to be 
read with the name of the group in the first column of the table 
as the first member in the series in each combination. Thus, 
for males, the Caucasian group is .045 less than the mean of the 
Chinese in visual reaction time; .024 less in auditory reaction 
time; and .014 more in visual-choice reaction time; etc. The 
most notable feature is the smallness of the differences in all 
cases. 

Sex differences. Table 5 gives the sex differences within each 
racial group and among the several groups. It will be noticed 
that the males exhibit a better performance in every instance, 
even though slight. 
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Reaction time and intelligence. Table 6 gives the correlation 
coefficients (Pearson product-moment) between the various 
reaction times and Intelligence (as measured by the Thorndike 
Intelligence Examination for High School Graduates), for the 
four racial groups, and the standard deviations of the coeffi- 
cients in each case. 

There is a positive relationship in every instance, but the 
coefficients are too low to be of much significance. Also the 
standard deviations are large—in only two cases (V.R.T. vs. I 
for the Caucasians, and C.R.T. vs. I for Part-Hawaiians) is the 


TABLE 6 


Reaction time and intelligence 





CORRELATION COEFFICIENTS 





V.R.T. A.R.T. C.R.T. 
ve. | 8D. | "ve I 8.D. | Va.1 | 3-D- N. 





Caucasian .280 | .142 | .105 | .1562 | .155 | .151 | 42 
Chinese .115 | .121 | .079 | .121 | .145 | .119| 67 
Japanese .067 | .096 | .023 | .097 | .055 | .096 | 107 
Part-Hawaiian. ........ -221 | .156 | .052 | .164/| .372 | .142| 37 


























V.R.T., visual reaction time; A.R.T., auditory reaction time; C.R.T., 
choice (visual) reaction time; 8.D., standard deviation; I., intelligence; 
N., number of cases. 


coefficient as much as twice its 8.D. Correlations for the 
Japanese are consistently lower than for the other groups. 


SUMMARY AND CONCLUSIONS 


1. Visual, auditory and visual-choice reaction times were 
measured on 286 University students representing four racial 
groups—Caucasian, Chinese, Japanese, Part-Hawaiian. 

2. The differences between the average performance by the 
several racial groups are consistently low and insignificant. 

3. The sex differences, while low, are somewhat greater than 
those for race. In all comparisons the males excel the females. 





REACTION TIME EXPERIMENTS AND RACIAL GROUPS 565 


4. The correlation coefficients between the three reaction 
time measures and intelligence, while positive in all cases, are 
too low to be of any significance. 
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THE GIFTED PUPILS OF THE IOWA HIGH SCHOOL 
SURVEY 


J. R. GERBERICH 
University of Arkansas 


The problem of the discovery of superior students in our 
schools and provision for them of the educational advantages 
they merit has received all too little attention until recently. 
Of late the greater recognition of individual differences has 
brought to the school administrator a realization that in the 
superior student rests an educational problem as great as that, 
previously recognized, of the retarded student. 

The Iowa High School Survey inaugurated under the spon- 
sorship of Dean C. E. Seashore of the University of Iowa has 
been conducted each spring since 1923 with the senior students 
of a number of Iowa high schools. Over ten thousand students 
representing thirty-eight cities and towns participated. The 
survey had as its objective the use of a mental-educational test 
battery preceding high school graduation asa basis for educa- 
tional and vocational guidance. One of the more specific aims 
was the discovery of the gifted high school graduates as an es- 
sential first step in providing for the cultivation of their 
superior abilities. 

The tests of the Iowa High School Survey composed a mental- 
educational battery of high reliability. As the test batteries 
were identical with the University of Iowa entrance examinations 
of the preceding autumn, changes found desirable in the entrance 
examinations were incorporated into the survey. During the 
first three years of the program the battery consisted of the 
Iowa High School Content Examination, lowa Comprehension 
Test, and Thorndike Intelligence Examination, Part I. With 
the advent of the lowa Placement Examination series in 1926, 

566 
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the English Aptitude and English Training Examinations of 
this series replaced the Thorndike Intelligence Examination. 
Later the Mathematics Aptitude Examination of the placement 
series was substituted for the English Aptitude Examination. 

For each pupil participating in the survey a composite score 
was computed. The tests making up the battery for each year 
were weighted approximately in inverse ratio to the standard 
deviations of the distributions. Comparability of these com- 
posite scores from year to year was obtained by conversion to 
percentile ranks. 

The highest decile pupils on the composite rating were arbi- 
trarily taken as the superior studénts for intensive study. A 
questionnaire to the high school principal or superintendent of 
each participating school elicited some information concerning 
these pupils. A second questionnaire was sent to the parents 
of the 890 gifted pupils in order to obtain more specific infor- 
mation about the students’ careers subsequent to graduation 
from high school. It shall be the purpose here to indicate some 
of the more important trends shown by the data relating to 
these superior high school graduates and to indicate how suc- 
cessfully these students are being provided with desirable edu- 
cational opportunities. 

In table 1 is shown the age relationship at high school grad- 
uation of the 890 gifted pupils to the total group of 8903 grad- 
uates for whom the composite score could be computed. Only 
those students taking all tests of the battery were eligible for 
inclusion in the gifted group. The regular and systematic de- 
crease of percentages from age fourteen to age nineteen is con- 
clusive evidence that the gifted pupils tend strongly to be drawn 
from the lower age levels. The increase of percentages from 
age nineteen upward, indicating a tendency for over-age pupils 
from nineteen to twenty-two years of age to rank in the gifted 
group more frequently relative to their degree of over-ageness, 
leads to the conclusion that these over-age pupils are perhaps 
differently selected and may be more powerfully motivated in 
proportion to their degree of over-ageness. 

Table 2 lists the age of high school graduation for the gifted 
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pupils and the age of college entrance for those of the group who 
entered college and for whom the age of entrance is known. 
The numbers given do not represent all college entrants from the 
gifted group, for age of entrance was not available for many who 
are known to have entered an institution of higher learning. 
It is evident that a larger percentage of the gifted girls com- 
plete high school at an early age than is true of the boys. For 
example, 25.2 per cent of the boys and 32.9 per cent of the girls 


TABLE 1 
Age relationship of gifted pupils to total Iowa High School Survey group 





TOTAL PER CENT GIFTED I8 
airesp encour SURVEY GROUP OF TOTAL SURVEY 





1 
16 
235 
393 
198 
28 
10 
3 

2 


100.0 
30.2 
25.8 
11.7 

6.4 
2.8 
3.8 
4.2 
12.5 
0.0 
33.3 
0.0 
0.0 
0.0 


2 
— oo = 


- © Cw 
eu SSk 
wore WN bo o 


- 


1 


3 


8 














890 8,903 





finish high school at age sixteen or under. This seemingly 
marked difference is placed in a new light when reference to 
total survey pupils discloses the fact that 9.6 per cent of the 
boys and 13.2 per cent of the girls are below this same age level. 
As the increases of percentages for the gifted group over those 
for the total survey group are approximately proportional, it 
appears that very little true difference exists between the sexes 
as to the percentages of gifted pupils who are under-age at high 
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school graduation. Furthermore, percentages of the total show 
that 59.0 per cent of the gifted high school graduates are boys 
and 41.0 per cent girls. Of the total survey pupils, however, 
41.9 per cent are boys and 58.1 per cent girls. These data, 
indicating a greater percentage of highest-decile boys selected 
from a much smaller original group, show boys to possess su- 
perior ability upon the survey tests at the higher levels. The 
greater proportion of inferior boys dropping out of school during 


TABLE 2 


Percentages o,' gifted pupils at each age level upon high school graduation 
and upon entrance to college 





HIGH SCHOOL GRADUATION COLLEGE ENTRANCE 
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the high school years, while girls of like ability are forced by 
social and environmental factors to continue in attendance,! 
is a probable explanation of this superiority of the boys upon the 
survey tests. 

Table 2 further indicates that more girls than boys enter 
college at the lower age levels. For instance, 9.4 per cent of 


1 Book, W. F., “Intelligence of High School Seniors as Revealed by a 
State-Wide Mental Survey of Indiana High Schools,’’ The Macmillan 
Company, New York, 1922, 371 pp. 
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the boys and 14.0 per cent of the girls enter college at age six- 
teen or under, while 47.8 per cent and 55.4 per cent respectively 
matriculate at an institution of higher learning before reaching 
their eighteenth birthday anniversaries. Again this is probably 
a function of the greater percentage of under-age girls in the 
survey and represents similar age selection for each sex from 


the original survey group. 


TABLE 3 
Paternal occupations of gifted pupils and University of Iowa students 





UNIVERSITY OF 


GIFTED GROUP IOWA STUDENTS 


OCCUPATIONAL CLASSIFICATION 





Num- Per Num- Per 
ber cent ber* cent 





Agents, Office Workers, Salesmen...... .| 8 13 646 
Agriculturalists 78 12 | 2,781 
Bankers, Financial Agents.............. 7 
Contractors and Building Trades 5 417 
Government and Public Service........ 5 351 
Manufacturers, Public Utilities and 

Common Carriers 13 
Merchants, Dealers and Proprietors. . .. 16 
Professions 18 
Trades, other than Building 7 
Laborers, other then Government and 

Common Carrier 4 




















* Averages for years 1923-1928. 


A comparison of the occupational status of fathers of the 
gifted group with fathers of University of Iowa students is 
presented in table 3. 

The outstanding difference shown in table 3 is that more than 
one-third of the University of Iowa students come from farm 
homes and less than one-eighth of the gifted pupils come from 
rural homes. The remaining marked difference is that 13 per 
cent of the gifted, but only 4 per cent of University of lowa 
students, have fathers engaged in manufacturing, public utility, 
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or common carrier forms of employment. The University stu- 
dents appear to be much more representative of the total pop- 
ulation than are the gifted pupils. Whether this is a function 
of the sampling secured by the Iowa High School Survey or 
whether it is due to a process of selection by which a smaller 
percentage of rural pupils achieve highest-decile ranking on the 
test composite score can not be determined definitely. It is 
probable, however, that both factors contribute to the total 
result. 


Further data pertaining to the college attendance of the gifted 


TABLE 4 
College attendance of the gifted pupils 
(Numbers and percentages of each sex and of college or no-college groups) 





BOYS GIRLS BOTH SEXES 





Num- Per Num- Per Num- Per 
ber cent* cent* ber cent* 





376 | 71.6 64.7| 612) 68.8 
61.4 38.6 100.0 


149 | 28.4) 129) 36.3) 278) 31.2 
53.6 46.4 100.0 


525 | 100.0 | 365 100.0; 890 | 100.0 
59.0 41.0 100.0 


























* Figures in black face type represent percentages by sexes; figures in 
italics represent percentages on the basis of college attendance. 


pupils are presented in table 4. Included in the college group 
are all those students known to have attended college while 
the no-college group includes the small number of students 
known not to have entered college together with those about 
whom no specific information was obtained. 

As. shown in the above table, 71.6 per cent of the boys and 
64.7 per cent of the girls matriculated at some institution of 
higher learning. In comparison with statistics for lowa schools 
in general, the 68.8 per cent of college attendance for the total 
gifted group is markedly higher than the approximate 35 to 
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40 per cent of college attendance for the high school graduates 
of the state. 

Percentages of the college and no-college groups are also given 
for each sex. The college group of 61.4 per cent boys and 38.6 
per cent girls shows, when compared with the 53.6 per cent of 
boys and 46.4 per cent of girls not entering college, that the 
tendency is slightly greater for the gifted boys to enter college 
than for the gifted girls. This slight increase in percentages of 
boys is relatively insignificant, but, taken together with the con- 
clusions deduced above with reference to table 2, it indicates 
that the selection of boys for the gifted group and, further, for 
college attendance, has differed from that of girls so that the 
inferiority of numbers at graduation has been more than com- 
pensated for by greater incidence in the gifted group and by 
greater college attendance of the boys. 

Information as to the colleges or universities attended and 
the length of time in attendance was obtained for many of the 
gifted pupils. As it would have been impossible, in the time 
elapsed, for the graduates more recent than the first two years 
of the survey to have completed a four-year course, only certain 
generalizations are possible. Considered from the standpoint 
of years of attendance, institutions within the state of lowa have 
received 80.2 per cent of the total, although 131 different in- 
stitutions have been attended by the gifted pupils. Of this 
approximate four-fifths of the total college attendance, 38.3 per 
cent were at the three state institutions—the University of Iowa, 
Iowa State College (Ames), and Iowa State Teachers’ College; 
34.1 per cent at other universities and colleges within the state; 
and 7.8 per cent at Iowa public junior colleges. 

Vocational and occupational information concerning the gifted 
pupils is presented in three different forms: (1) Vocational 
choices at the time of high school graduation, as obtained from 
the retrospective answers to a questionnaire, (2) Latest choices 
of a vocation, (3) Present occupations or vocational pursuits. 
Table 5 presents the data of the three classifications in parallel 
columns. Although the classifications are distinct and will be 
treated separately in part, certain characteristics may be ob- 
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TABLE 5 
Vocational choices and present occupations of the gifted pupils 





VOCATION OR OCCUPATION 


VOCATIONAL 
CHOICE AT HIGH 
SCHOOL 
GRADUATION 


VOCATIONAL 
CHOICE (LATEST) 


PRESENT 
OCCUPATION 





Girls 
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2 
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Girls 








Pharmacist 
Engineer 
Architect, contractor. 
Scientist 
Business man, 


Journalist, writer .... 
Artist, musician, ac- 

tor, entertainer .... 
Religious and social 


Nurse, dietician 
Government service 
employee 
Domestic servant... . 
Farmer, florist 
Unskilled laborer .. .. 
Homemaker 
Student 
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served only by an analysis of all parts of the table. The voca- 
tional and occupational groups are not mutually exclusive but 
represent a cross-section view of the obtained responses with 
such combinations as seemed desirable in tabulation. 

The numbers and percentages of each sex having chosen vari- 
ous vocations at the time of high school graduation are given 
in the first columns of table 5. More boys than girls were unde- 
cided upon a vocation or had none in mind, as evidenced by the 
22.0 and 13.4 per cents of the sexes, respectively. However, a 
total of 81.6 per cent of the combined sexes had made vocational 
choices. Several differences are evidently due to the sex factor, 
such as the larger percentage of boys who expressed an intention 
to enter the professions, and the larger percentage of girls who 
intended to teach, to become librarians and journalists. The 
greater percentage of boys favored general business, while the 
percentage of girls exceeded for clerical and stenographic work. 
The fact that about half of the girls intended to teach is very 
significant as an indication of the differential factors affecting 
the sexes. It is probable that taboos and custom, parental op- 
position, inertia, and such factors, may, in addition to those of 
greater numbers of teaching positions for women and certain 
sex differences in training, restrict girls to fewer and probably 
less specialized fields than boys. 

The middle section of the table presents the same type of in- 
formation for the latest vocational choices of the gifted boys 
and girls. In this instance there are approximately equal num- 
bers of the sexes undecided as to a vocation. Girls favor the 
teaching, clerical and stenographic, library, and journalistic 
careers, the tendency being especially marked in teaching, while 
boys lead in choice of the professions and business careers. A 
few girls indicate homemaking as their choice. 

The last columns of the table present data on the present oc- 
cupations of the gifted pupils. It appears that 10.6 per cent 
of the girls are teaching, 13.8 per cent are in clerical and steno- 
graphic positions, and 13.8 per cent are homemakers. Of the 
remainder, 55.9 per cent are students. For the boys, 11.9 per 
cent are in business, only a very small per cent are in the pro- 
fessions, very few are teaching, and 69.4 per cent are students. 
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Several important developments may be ascertained from a 
comparison of the data of this table as a whole. The degree 
of indecision as to a vocational pursuit seems to have decreased 
from the choice at graduation to the most recent, indicating that 
contacts with higher education, occupations, or other influences, 
have tended to orientate the pupils with reference to their life’s 
work. The reduction of the present-occupation percentages of 
teachers and professional people over those of the vocational 
choices is very marked. As these are types of work requiring 
extensive preparation in most cases, it is to be expected that the 
vocational groups would be small in these fields for some years 
after graduation. With progress to the latest vocational choice, 
a slight tendency seems to appear in the direction of a lowering 
of the standard of the vocations selected, while the present 
occupation finds a definite tendency for those positions requiring 
less ability to be filled by some of the gifted pupils. With this 
tendency must be considered the high percentage still in school 
and the probability that many of these students will enter the 
higher professions and vocations after their training is complete. 
However, the fact that a significant number of the gifted pupils 
are in positions in which they are probably neither able to make 
their maximum contribution to society nor in which they will 
be able to live as happy and successful lives as in positions more 
nearly commensurate with their abilities, is not to be overlooked 
as of minor importance. 


SUMMARY 


The Iowa High School Survey, a mental-educational testing 
program with the senior students of a number of Iowa high 
schools for subjects, had as a major aim the discovery of superior 
talent in the high school graduates. The upper ten per cent 
of the graduates, classified on the basis of a composite test score, 
were arbitrarily selected as the superior group for intensive 
study. Questionnaire returns from school officials and parents 
of the gifted pupils were the sources of data by the use of which 
the following results were obtained. 

1. Pupils from fourteen-to nineteen years of age at high 
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school graduation are more likely to be included in the superior 
group in proportion to their degree of under-ageness, while over- 
age pupils rank in the superior group more frequently in pro- 
portion to their degree of over-ageness. 

2. There is very little difference between the sexes with 
respect to the percentage of under-age pupils at high school 
graduation. 

3. Boys are superior to girls at the higher levels on the test 
batteries, as evidenced by the greater percentage of boys in the 
gifted group relative to the total number of each sex in the 
survey. 

4. Pupils of the gifted group come from homes the occupa- 
tional levels of which are, in general, superior to the homes 
of University of Iowa students. The University students are 
more representative of the occupational status of the general 
population. 

5. The college attendance of the gifted pupils is at least 
68.8 per cent, as compared with 35 to 40 per cent for lowa 
high school graduates. 

6. The tendency for a greater percentage of gifted boys than 
girls to enter institutions of higher learning more than compen- 
sates for the inferiority in numbers of boys at high school 
graduation to indicate a greater probability of college attend- 
ance for gifted boys. 

7. Four-fifths of the college attendance of the gifted pupils 
was at institutions within the State of Iowa, while a total of 
131 institutions was attended. 

8. Indecision as to life vocation decreases with lapse of time 
after graduation, but is paralleled by a tendency toward a 
lowering of standards in the choices made most recently. Many 
of the superior students are in types of positions not commen- 
surate with their superior abilities. 





AN ANALYSIS OF SELF-RATINGS ON STUDIOUSNESS 
TRAITS 


ALVIN C. EURICH 


University of Minnesota 


The current wave of interest in diagnosing scholastic de- 
ficiencies among college students has led to numerous pre- 
scriptions relative to study habits. These have been listed in 
pamphlets and amplified in books without actually determining 
their efficacy in practical study situations. In view of this fact 
it was thought advisable to assemble a large number of these 
formulae for proper study in the form of a self-rating scale to 
ascertain whether the ratings of poor students were markedly 
different from those of superior students. A list of one hundred 
recommendations for reading and study was compiled and 
mimeographed. Following each item a five-point scale was 
provided for the student to check whether he never, seldom, 
occasionally, usually or always followed the procedure in 
question. 

The first effort to evaluate the scale was made in respect 
to any predictive value it might have of achievement in a col- 
lege course. Presumably, if a student follows proper habits of 
reading and study in preparing his lessons, one might readily 
assume that other things being equal, that student should do 
a superior quality of work. Furthermore if the student rates 
himself accurately on a reading and study scale, the supposition 
might be formulated that his rating would indicate to some ex- 
tent the quality of work that he willdo. To test this hypothesis 
for the scale under consideration, self-ratings were obtained 
from a group of 121 juniors in the College of Education at the 
University of Minnesota. A crude scoring scheme was adopted 
by arbitrarily assigning a value of one for each check in the 
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column with the caption “never,” two for each check under 
“seldom,” three for each check under “occasionally,” four for 
“usually,” and five for “always.”’ The product moment co- 
efficient of correlation was then obtained between these scores 
and the achievement marks based upon a final objective ex- 
amination in a course in Educational Psychology. This coeffi- 
cient appears in table 1 as —.20 +.06. Other coefficients 
were calculated between the scores on the rating scale and those 
* on several reading tests. With Part I of the Minnesota Read- 
ing Examination, a vocabulary test, a coefficient of —.04 +.06 
was obtained. The second part of this test which involves 


TABLE 1 
The relation of the studiousness rating scale to various other factors 





RATING SCALE AND N r P.E. 





Final Examination—Ed. Psych. 55 121 
Minn. Reading Exam.—Part I 112 
Minn. Reading Exam.—Part II 112 
Exam. Xi XIII, Form A, After Reading 121 
Exam. Xi XIII, Form B, After Reading 117 











paragraph reading gave a coefficient of .03 +.06 while the ex- 
amination of retention in reading (Examination Xi XIII) gave 
a coefficient of —.16 +.06 for Form A of the test and —.20 
+.06 for Form B. 

With a group of fifty eleventh and twelfth grade students! 
the following correlations were obtained: 


Rating Scale and: 





1 The data in this article that were derived from the high school group 
have been placed at the writer’s disposal through the courtesy of Mr. 
Philip J. Rulon of the Personnel Department, University High School, 
University of Minnesota. 
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These coefficients all show that the self-rating scale as con- 
structed is not serviceable in predicting scholarship, intelli- 
gence or reading abilities. 

In order to ascertain the degree to which the inconsistency 
of the ratings may have affected these results, a check of the 
reliability of the scale was made by means of the “split-half”’ 
technique. Coefficients of correlation were secured between 
the odd and even items on the scale. When corrected by the 
Spearman-Brown formula a reliability coefficient of .94 was ob- 
tained for the group of college juniors and .92 for the high school 
students. It is evident that the self-ratings were consistent 
but in the light of the foregoing analysis, the question may well 
be asked: consistent in what? 

Since the scale as a whole appears to have no value for the 
diagnosis of scholarship, reading abilities or disabilities, even 
though it is very reliable, a more detailed attempt was made to 
evaluate the individual items. The responses of the best 
twenty-five students in the Educational Psychology class re- 
ferred to above were tabulated and then the responses of the 
poorest twenty-five were treated in the same manner. If any 
of the items differentiated between these two groups as selected 
on the basis of a final achievement examination, they should be- 
come apparent under this method of treatment and thereby 
give a clue for a more refined scoring procedure. Table 2 
presents the facts. Each of the one hundred items is listed as in 
the scale and is followed by the distribution of responses for 
the best students in the top row of figures and the distribution 
of the poorest students in the bottom row. A rapid com- 
parison of the two distributions for each item reveals a striking 
similarity. Infact there are only a very few items on the entire 
scale which portray definite and clear-cut differences. 

As a further verification of the results of this cursory com- 
parison, the few items on which there appears to be a per- 
ceptible difference between the mean ratings of the inferior and 
superior groups were further analyzed. In table 3 the traits 
are listed for which differences two or more times their probable 
errors were observed. The mean rating of the superior students 
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y TABLE 2 
Analysis of the items on the studiousness rating scale 

Studiousness Rating Seale. A number of activities are listed below 
which are involved in reading and study situations. You are to rate 
yourself on each one of these activities with respect to your habits of 
study. If you never follow the procedure which any item describes 
place an (X) in Column 1. If you have very rarely followed this pro- 
cedure, place an (X) in Column 2 which is labeled “‘seldom.”’ If you 
occasionally follow this procedure while reading or studying, place an 
(X) in Column 3. If you usually follow this procedure, place an (X) in 
Column 4. If the activity is a fixed habit so that you always follow it, 
place an (X) in Column 5. 
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Looks up any new word in dic- 
tionary which is not clear in 
meaning 


& «3 | OCCASIONALLY 


Skims over printed material 
before reading it in detail 


Reviews the ideas and facts se- 
cured from the printed pages 
immediately after reading 
them 


Analyzes in detail the tables 
which appear as part of the 
content of the material read 


Grasps the meaning of a chart 
or table without difficulty 


Reads silently without moving 
the lips 


Comprehends the author’s 
ideas in the first reading 
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TABLE 2—Continued 





w 





OCCASIONALLY 








Searches for the most impor- 
tant points while reading 


Thinks about the material 
while reading and con- 
stantly tries to relate new 
ideas and facts to previous 
experience 


= mi | 


Has a definite purpose for 
reading 


Seeks to weigh evidence care- 
fully while reading 


Attempts to make use of ideas 
secured from reading 


Assumes an attitude of atten- 
tion while reading 


Marks up personal books to 
make ideas stand out more 
clearly 


cok -> Ml ol -- An poe ee | 


Retains well those facts which 
have been read 


Reads in order to secure in- 
formation 


Finds reading a pleasure 


Tries to improve reading hab- 
its 


oo: SE co: oe ° = * 
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TABLE 2—Continued 








1 


a 





Strives for an enlarged vocab- 
ulary 


Attempts to increase rate of 
reading 


Recognizes the difference be- 
tween facts and opinions 


Can follow directions exactly 


Reads each topic in a lesson 
separately until it is clearly 
understood 


Rereads the total lesson after 
studying each topic sepa- 
rately 


Seeks to relate the material 
read to past experiences 


Attempts to interpret the 
‘“*hidden meaning’ of the 
author 


Seeks the topic sentence of 
each paragraph while read- 
ing 


Enjoys buying and collecting 
a large number of books 


Likes reading above all other 
types of activities 





eo eh ee mt | 











wm on | OCCASIONALLY 
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TABLE 2—Continued 





Ww 





OCCASIONALLY 








Seeks to compare authors who 
have written in same field 


_ 
Co - 


_ 
oO 


Questions material as it is be- 
ing read 


_ 
w 


Reads footnotes while going 
through an article or book 


Reads the preface before be- 
ginning a book 


Keeps the light well adjusted 
while reading 


Ignores distractions while 
studying or reading 


Cultivates interest in any 
reading that is to be done 


Adjusts the pace and manner 
of reading to the particular 
type of material that is being 
read 


Ce ee ee ee ee ee ee mi | 


Tries to anticipate conclu- 
sions which are to be given 
in a lecture or in a book 


Challenges the statements in 
books by seeking exceptions 


Seeks to reserve some time 
each day for general cultural 
reading 
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TABLE 2—Continued 





41 


47 








Neglects irrelevant material 
while reading 


Notes the tense of the verb 
while reading, thus differ- 
entiating correctly between 
present and past 


Refuses to accept the author’s 
views unless they are well 
supported by evidence 


Makes charts or drawings 
while reading in order to 
clarify the ideas ~ 


Takes notes while reading or 
studying 


Makes a written summary of 
material read to check up on 
comprehension and retention 


Keeps the room temperature 
between 65 and 70 degrees 
while reading or studying— 
as far as one is able to con- 
trol it 


Keeps a list of unfamilar words 
which are found in daily 
reading 


Makes a definite effort to use 
new words 
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a= 


a= 




















1 2 3 
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91818 is 
1 6 15 
2 4 15 
3 3 4 5 
1 4 2 12 
3 7 8 
1 4 7 ll 
5 10 S 2 
4 10 6 2 
2 9 ll 
1 3 15 
6 10 4 5 
4 5 9 6 
4 6 1 7 
1 2 4 ll 
7 4 6 6 
7 6 4 5 
1 1 12 9 
3 6 12 
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SELF-RATINGS ON STUDIOUSNESS TRAITS 


TABLE 2—Continued 





ALWAYS 





Seeks to read regularly a rep- 
resentative number of cur- 
rent periodicals 


me | 


Takes notes on lectures 


Takes notes on uniform paper 
or in bound note books 


Keeps notes for any one sub- 
ject together 


Studies carefully all graphs 
which appear in text-books 


Has a definite place for study 


Has a definite time for the 
study of specific lessons 


Pays careful attention to lec- 
tures 


Can concentrate an hour or 
more on one lesson 


Looks up additional material 
on any given topic to sup- 
plement that which is in the 
text-book 


H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 


Seeks a favorable environment 
for study 
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TABLE 2—Continued 














Studies lessons immediately 
after they have been as- 
signed 


oo ccamonatx aw 


Begins work promptly at the 
time set for a particular 
study 


At ease and calm during work 
periods 


Reviews previous work before 
beginning on advance lesson 


Pays attention to the weak 
points in knowledge or tech- 
nique while studying 


Distributes drill periods while 
learning a specific selection 
such as a poem 


Tries to interrupt work at a 
natural break in the printed 
material—such as at the end 
of achapter 


Makes complete sentences 
while writing 


Analyzes work in order to dis- 
cover weak points 


At ease and calm during exam- 
ination periods 





























TABLE 2—Continued 





Ww 











Gets lessons thoroughly from 
day to day in order to avoid 
cramming for an examina- 
tion 


co ye | OCCASIONALLY 


Uses facts learned in one class 
to aid in preparing for an- 
other 


Retains well actual experi- 
ences 


Makes use of reference guides 
such as book indexes, guides 
to periodical literature, and 
encyclopedias 


Appreciates good poetry 
Tries various means of secur- 


ing an enlarged range of in- 
formation 


H 
L 
H 
L 


Recites silently when review- 
ing a lesson 


Recites clearly and logically 
when called uponin aclass 


Uses the library freely and effi- 
ciently 


Likes studying above all other 
types of activities 


Has a clear notion of the task 
before beginning the work of 
a particular study period 


Se rr ee Me Ma 
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TABLE 2—Continued 





aw 











Interested in school activities 
—particularly those which 
are academic 


bo & | OCCASIONALLY 


eat | 


Is willing to work hard 
Admires those who have done 
a good piece of mental work 


Takes pride in achieving well 
in studies 


Feels ashamed in failing to do 
well in school work 


Is persistent in studies 


Utilizes for study any period 
during the day which is not 
taken by class work 


en eh re: wae. wae ee 


Overlearns the material in a 
lesson to assure its retention 


Works intensively during 
study period 


Sets a goal forastudy period 


Gets lessons alone 


Is very careful in the selection 
of words while speaking and 
writing 


Cm em em Km mm 
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TABLE 2—Concluded 











Works out individual ex- 
amples to illustrate general 
rules and principles 


Follows closely the material 
presented by a classmate or 
by the teacher during a reci- 
tation period 


Anticipates questions that 
may be asked in a forthcom- 
ing examination 


Learns by wholes rather than 
by breaking up the material 
to be learned into several 
parts 


Seeks to verify new facts ac- 
quired 


Retains from given explana- 
tions the ideas essential to 
the understanding of mate- 
rial presented later 


Seeks to master all the mate- 
rial as progress is made from 
lesson to lesson 











All items 





Total checks 
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on the first four of these traits is greater than that of the inferior 
students. On each of the last five traits the reversal is true. 
When the ratings on the first four items are combined, the differ- 
ence between the two groups is 5.50 times its probable error. 
The combined ratings on the last five items gives a difference 
that is 5.27 times its probable error. The ratios show that the 


TABLE 3 


The average ratings of superior and inferior students on nine selected 
studiousness traits 





SUPERIOR INFERIOR 
STUDENTS STUDENTS Diu, — a) PE., | D/PE.p 
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95 
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.20 
.19 
15 
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4.04 +.06 .52 + .08 6.50 





two groups under consideration are significantly differentiated 
in the self-ratings on these traits. 

For the purpose of combining the nine items into a unitary 
rating scale, the assigned weightings for the checks in the suc- 
cessive columns were reversed on the items which gave the 
inferior students a higher average rating than the superior 
group obtained. A check in the column labelled “never” was 
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thereby weighted 5 while a check indicating that the student 
always followed the procedure was given a value of 1. When 
this is done, the difference between the means of the composite 
ratings for the two groups exceeds its probable error by 6.50 
times. In view of the method used to secure the combined 
ratings, the expression of the reliability of this difference is 
undoubtedly minimized. Even so, the obtained difference is 
certainly significant. 

Although the technique of self-ratings on studiousness traits 
appeared to be a futile one for detecting differences between 
superior and inferior students when the analysis was made of 
the scale as a whole, a more detailed evaluation revealed a few 
items which clearly differentiated between the two groups. If 
further study shows these differences to be persistent and if 
additional items can be found in which the habits of successful 
students are shown to differ consistently from those of failing 
students, a better basis will be established for advising students 
in their study procedures. Other techniques must also be ap- 
plied to this problem. Certainly the solution cannot rest upon 
the platitudinous elaboration of speculative differences that 


are expressed in many rules for study. 





GENERAL-INFORMATION, INTELLIGENCE, AND THE 
DECLINE OF INTELLIGENCE 


HERBERT 8. CONRAD 
Institute of Child Welfare, University of California 


I. INTRODUCTION 


The two leading authorities on the measurement of intelli- 
gence, Thorndike and Spearman, have adopted different views, 
because their main interests are focussed on different phases of 
the problem of intelligence-measurement. Spearman is inter- 
ested in the measurement of general intelligence ; and his mathe- 
matical function, “g,”’ is a measure of what is general in the 
set of mental tests employed (according to the theory of two 
factors). Thorndike, on the other hand, is interested in the 
measurement of intelligence, without regard to the theory of two 
factors, and without regard to whether it be strictly general or 
not. The essential correctness of each of these positions de- 
pends, it seems to us, less on any a priori considerations, than 
on the specific problem or purpose in hand. 

Tests of “general information” (such as Army Alpha Sub- 
test 8) are discountenanced by Spearman; because such 
“general information,” depending as it does largely on reten- 
tion, fails to correlate significantly with “g’”’ (1),—and therefore 
(according to Spearman), fails to supply a measure of truly 
general intelligence. Other authorities, however, do include 
tests of “general information” in their batteries. Their view 
seems to be that if the acquisition and retention of general in- 
formation is quite uncorrelated with “g,’”’ then this constitutes 
sufficient evidence to call seriously into question any claims that 


$6)? 


g’”’ may make as a measure of general intelligence.' 


! Thorndike goes so far as to say that ‘‘mere association [as in the ac- 
quirement and retention of general information] and the higher abilities 
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In the present study, the position of Thorndike and other 
American investigators is followed. Our aim is to consider the 
proper interpretation of general-information test scores (which 
we take to be intelligence-scores) in relation to chronological 
age. The possible use of such scores in the measurement of the 
decline of intelligence in the upper ages (40-80) is also consid- 
ered. In order to make the study more concrete, we shall 
illustrate the discussion with data from a growth curve for 
Test 8 of the Army Alpha (representing general-information) ; 
and with data from a growth curve for a composite of Tests 1, 
2, 3, 5, 6, and 7 of the Alpha (representing a criterion of general 
intelligence independent of general information’). The data 
for the illustrations is extracted from the important M. A. thesis 
of H. H. Hsiao (2).* 


II, THE THEORY OF THE SIGNIFICANCE OF GENERAL-INFORMATION 
TEST-SCORES 


A score on an ideal general-information test would represent 
the acquisition and retention by an individual of information 


which is equally interesting and available to all individuals. 
Practical general-information tests are designed to measure the 
acquisition and retention by an individual of information which 
is, on the average, approximately equally interesting and avail- 





[as in problem-solving] have in the main the same cause’’ (reference 3, p. 
430). This is perhaps an insufficiently qualified statement, since the 
groups from which Thorndike derives his evidence include only a seg- 
ment of intellect,—viz., the adolescent intellects of children, unsupple- 
mented by the mature or declining intellects of adults. 

2 Test 4 is excluded because, being largely a vocabulary test, its 
growth-curve is in many respects similar to that of a test of general infor- 
mation. The essential similarity of Tests 4 and 8 is indicated by the fact 
that the sixth-order partial correlation between these two tests is higher 
than the comparable correlation between any other two tests of the 
Alpha (8). 

* Based on data collected under the supervision of Professor Harold 
E. Jones, with the aid of a grant from the Council for Research in the 
Social Sciences, Columbia University, under the administration of Pro- 
fessors R. 8. Woodworth and A. T. Poffenberger. 
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able to practically all individuals of the same age. Obviously, 
the fact that bridge is a game of cards, or that artichokes are a 
kind of vegetable, is not quantitatively equally available to a 
child‘of 10 and to an adult of 20; for the child has not enjoyed 
so long an exposure to these particular data as the adult. In 
short, two persons of equal general intelligence but of different 
age should be expected to make different scores in a general- 
information test. Conversely, if two persons of different age 
make equal scores in a general information test, it may be in- 
ferred that the two persons are different in general intelligence. 

Let us now consider this matter more concretely and quan- 


titatively. The following typical results were obtained on the 
Army Alpha Test 8:4 


Median score of those aged 22.0-24.95.................. 48 .60* 
Median score of those aged 25 .0-29.9° 


Scores like the above would indicate that general-information, 
of the kind exemplified by Alpha Test 8, increases with age (in 
the age-span specified’). Do these scores, however, indicate 
that general-intelligence increases, in the same age span? Not 
necessarily. Regardless of any increased intellectual power, a 
certain increment in general-information would normally be 
expected to accompany an increment of age, simply because 
greater age implies a longer exposure to both absorbed and un- 
absorbed information. In the particular case under discussion 
it turns out that the increase of the scores in Test 8 from 48.60 
to 49.60, instead of indicating a rise in intelligence, actually indi- 
cates a decline. For the simple average of the median T-scores 
of the age-group 22.0-24.9 in Alpha Tests 1, 2, 3, 5, 6, and 7 
(the non-“‘informational’’ Alpha subtests—) is 51.7; and the cor- 


* Reference (2), p. 27. In order to remove the fluctuations of sam- 
pling from the growth curves of the test, Hsiao properly resorts to 
smoothing. It is these smoothed values for Test 8 which we employ. 

5 Hsiao gives scores for age-groups from 10 to 54; but for illustration, 
the two age-groups selected are sufficient. 

* In terms of T-scores, based on the age-group 25-40, cf. reference (2). 

7 A similar adult growth of information or of vocabulary with age is 
noted by Spearman (1), Thorndike (9), and Cunningham (10). 
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responding average score of the age-group 25.0—29.9, is 50.1. 
If we accept these average scores as measures of general intelli- 
gence, it is clear that the rise* in Test 8 from 48.60 to 49.60 is, 
within the age-span specified, equivalent to a decline*® in general 
intelligence from 51.7 to 50.1.° 


8 Judging from the nature of the growth curves which Hsiao presents, 
both the rise and the decline are completely reliable statistically. 

®* The above method of analysis clearly requires two sets of scores: 
an informaiion-test score, and an intelligence-test score. An alterna- 
tive method of analysis, which dispenses with the need of an intel- 
ligence-test score, would be very desirable, in view of the common 
unwillingness of adults to take an intelligence test (7). Such a method 
can be devised and is presented below for whatever it may be worth. 
The method requires the use of two measurements to secure a third. 

The first measure is m u,—where m stands for the score in a general 
information test; and u stands for the total number of facts of general- 
information represented by each unit of the information-test (in much 
the same way as the correct definition of one word in the Stanford Binet 
vocabulary test stands for a total of 180 words known). If the general- 
information test is properly calibrated into equal units (3), the value of 
the factor u is constant; and for this reason need not be numerically deter- 
mined if (as in comparisons between age-groups), only rough relative, 
rather than accurate absolute measures of intelligence are required. 

The second quantity required is a measure of the opportunity of the 
Subject to learn new facts of general-information,—i.e., a measure of the 
total number of unlearned facts of general-information available to the 
Subject. This second measure is obviously difficult to determine 
directly. A direct determination requires first that we agree upon the 
total number of facts constituting general-information; that is to say, it 
requires an inclusive definition of what is sampled and measured by our 
general-information test. Second, a direct determination requires that 
we know approximately how many years these ‘unlearned facts constitut- 
ing “opportunity” have been available to the Subjects in each age- 
group; for obviously, a fact unlearned after being available for 15 years 
to a Subject, implies a greater degree of stupidity than a fact unlearned 
after being available only 5 years. Third, a direct determination re- 
quires, theoretically, that we weight the unlearned facts for their diffi- 
culty or their lack of interest-appeal; otherwise the “‘opportunity’’ 
available to persons aged (say) 60 or over would be spuriously high, and 
that available to persons in the ’teens would be spuriously low. The 
number of unlearned items, adjusted for the factors of chronological age, 
difficulty, and interest, we here term o. 

The third measure required, i, stands for the intelligence of an age- 
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The method used in the above illustration, involving an age- 
group declining in intelligence, is of course equally applicable 
to age-groups rising in intelligence. The choice of the particu- 
lar illustration used was prompted by the special adaptability 
of a general information test for measuring the decline of intelli- 
gence, particularly in adults of quite advanced age. To this 
problem we now turn. 


III, PRACTICAL USES 


We know of no study, either complete or in progress, which 
has secured adequate intelligence-measurements on a fair sample 
of senescent adults (age-range about 40-80). Such measure- 
ments would be of the highest theoretical and practical interest. 
Does intelligence decline sharply in advanced old age? Does 
the intelligence of the individual of 120 FQ decline less rapidly 
than that of the person of 100 IQ? Does the intelligence of 





group. This may be secured from a general intelligence test, or—less 
adequately—from the relation or definition 


0 

where A (mu) is the gain of one age-group over the preceding age-group 
in general information; and where o is opportunity for such gain, directly 
determined. 

It is suggested that if i is available, as determined from a complete 
general-intelligence test with a (roughly) known zero-point, then o can 
be readily determined from the relation (derived from (1) above), 

A (mu) 


0 . This constitutes the indirect determination of 0,—which is 


feasible if the value 7 is available. (As previously stated, the value of 
u, being constant, need not be determined numerically if only rough rela- 
tive measures of age-groups are required.) 

If, now, the data presented by Hsiao were sufficiently impeccable 
throughout (both in respect of numbers and of sampling) to permit ex- 
trapolation beyond age 54, then the theoretical method outlined above, 
involving the indirect determination of 0, could be actually applied and 
a convenient method of measuring the decline of intelligence beyond 


A 
mn) be thus made available. See 


0 
Section III below, and reference (7). 


age 54 (using the formula i = 
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those engaged in heavy manual labor decline more rapidly than 
the intelligence of clerks? These, and many other similar 
questions, are of great theoretical importance in physiology and 
psychology, and of considerable practical importance in psy- 
chiatry, sociology, politics and industry. 

The present delay in investigating these questions is due, of 
course, to many factors. Not the least of these, however, is the 
unwillingness of adults,—especially elderly adults—to take a 
formal intelligence examination (7). It happens, however, 
that of all the subtests of an examination like the Alpha, the one 
which elderly persons find least objectionable is Test 8."° 
It is therefore proposed that a general-information test such as 
Test 8 should be employed for senescent adults. In addition 
to its acceptability, and its readily comprehended directions, 
the general-information test has several other advantages: 

(1) It correlates well enough with a standard intelligence-test 
like the Alpha to enable comparisons between groups, if not 
between individuals." 

(2) The general-information test lends itself readily to the 
easy construction of alternate forms, and to the comparatively 
inexpensive verification of equality of alternate forms. 

(3) The general-information test lends itself readily to adult 
re-tests with alternate forms, not only because of the availabil- 
ity of material for such alternate forms, but because the adult 


1° This statement is based on a summer’s survey experience in rural 
Vermont, under the direction of Professor H. E. Jones; and on private 
experience in administering the Army Alpha to adults. The disaffection 
which adults entertain to, e.g., Tests 6 and 7 of the Alpha, is proof that 
it is not the terminal position of Test 8 which induces its more favorable 
reception. The writer has, in fact, occasionally given Test 8 to a Sub- 
ject first instead of last; or given it in any order, depending only on when 
the Subject seemed likely to decline to continue the examination. Both 
of these practices served their purpose with considerable success. 

1 The validity of the information-test could possibly be improved 
(without any lessening of its acceptability) by the inclusion of some 
questions of concealed difficulty (i.e., requiring the underlining of two 
answers, instead of one; for example, the item, ‘“‘Shakespeare was 
a... . poet—philosopher—painter—Zlizabethan’’). 
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Subject can observe that his performance does not deteriorate as 
time goes on. It is difficult to think of a test-characteristic 
which would more highly please a senescent person than this 
apparent maintenance (or imperceptibly slow decline) of 
mental-function. 

(4) Judging from ordinary observation of the reading habits 
of senescents, from the psycho-physiological nature of- the 
reading-process, and from certain mental-test evidence up to 
the age 54 (2), a general information test, if in large black type, 
would probably not be spuriously affected by the physiological 
failings of senescence. 

Certain refinements in technique suggest themselves. For 
instance, a preliminary intelligence classification of each adult 
could be made on the basis of socio-economic variables. Several 
information tests could then be devised, each roughly suited 
to the intelligence-level of the adults to whom it will be admin- 
istered. The exact interrelation of these several information 
tests could be determined in groups of individuals more access- 
ible to fair sampling than are senescent adults,—school children, 
if necessary. 

The average-meaning of the information-test score at each 
age in the senescent sample could be determined with some pre- 
cision (as in Section II), from intelligence tests” given along with 
the information-test to a sub-sample of the senescents. Even 
without supplementary intelligence test scores, however, a 


12 The various disguised or “sugar-coated’’ intelligence-tests now 
available for adult-testing (4, 5,6) would probably be very useful in this 
connection. 

4 It may occur to the reader that the meaning of the information- 
test scores might, up to the age 54.9, be obtained from the data of Hsiao 
(2); and beyond the age 54.9, by extrapolation. Unfortunately, how- 
ever, Hsiao’s data do not appear impeccable either as to numbers or 
sampling, in his upper age-groups. Extrapolation, moreover, is always 
inferior to actual measurement. The possible influence upon informa- 
tion-test scores of changing reading habits in senescents; and the pos- 
sible effect of new inventions (e.g., radio) on the applicability of norms 
not currently derived,—are illustrations of factors which extrapolated 
figures fail to register. 
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stationary level of performance in the information-test would 
be symptomatic of decline in the older Subjects. 


IV. SUMMARY 


1. This paper considers the proper interpretation of general- 
information test scores in relation to chronological age. It is 
shown that a rise of information-test score with age may indi- 
cate a decline of intelligence; inasmuch as the net rise observed 
may be smaller than that which should accrue merely from the 
temporally increased exposure to the data of general-informa- 
tion, which increased age implies. 

2. A simple demonstration is presented of the measurement of 


the meaning, at a given age, of the score on a typical general- 
information test (Alpha Test 8). 


3. The practical advantages and possibilities of a general- 
information test in the measurement of senescent decline are 
considered, and a technique for such measurement suggested. 
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THE INTELLIGENCE OF SUMMER AS COMPARED 
WITH REGULAR SESSION STUDENTS 


NOEL KEYS 
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ERNEST REED 


Syracuse University 


Published data concerning the intelligence of summer session 
as contrasted with regular, or winter session students in our 
larger universities are conspicuous for their absence. That 
marks awarded tend to average higher in summer session, there 
seems little question. The experience of the writers in three 
universities has shown a consistently larger proportion of A’s 
and B’s and a somewhat smaller percentage of D’s and E’s than 
in regular term. But whether this is attributable to the supe- 
rior mentality of summer students, to their greater industry, or 
to the more lenient attitude of summer instructors, is uncertain. 

The dearth of objective data has, however, in no way pre- 
vented the growth of faculty opinions on the subject, opinions 
as emphatic as they are conflicting. The following are typical 
of comments gleaned from the dining-table and smoking-room 
conversations in more than one faculty club: 


The intelligence of our summer students is, on the whole, much 
superior to that of the winter group. There is no disputing that fact. 

Summer students take their classes more seriously than the under- 
graduates in regular session. They apply themselves and their work 
shows it. But their intellectual grasp is distinctly inferior to that of my 
winter groups. I find it necessary to pitch all lectures and discussions 
on a much more elementary plane. 

I enjoy summer teaching. The students are more mature, more 
earnest, and more responsive. But they are often painfully slow to 
grasp anidea. I question whether their general intelligence would com- 
pare with that of the regular student body. 
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Nor is the diversity of opinion here shown to be explained 
merely on the ground of differences in the university depart- 
ments concerned. The same divergence of testimony is observ- 
able among instructors within a single department and insti- 
tution. 

Perhaps the most commonly expressed opinion is that stu- 
dents of summer session differ among themselves much more 
widely than do those of regular term. As one nationally-known 
professor voiced this, 


We get on the one hand the ‘‘dubs’’ who have failed to make the grade 
in regular session and a collection of ‘‘lame ducks’’ who are falling down 
in the field and have been sent in for repairs. On the other hand there 
come to us many of the ablest members in their professions, men and 
women who take this means of keeping abreast of current thinking. 
All meet in the same courses, and the resulting inequality and wide 
spread of abilities make of summer classes a real teaching problem. 


In an attempt to obtain light upon the points here at issue, 
the authorities of Syracuse University administered to the 
students of the 1928 summer session the Psychological Exami- 
nation of the American Council on Education given to the enter- 
ing Freshmen of the preceding year. Effort was made to 
approximate as closely as possible the conditions which pre- 
vailed in the giving and scoring of the tests in regular session. 
Information was also obtained from each student as to his age, 
sex, occupation during the past year, graduate or undergraduate 
standing, and the school or department in which his major 
interest lay. 

Complete returns were obtained from 213 graduate students 
and 755 undergraduates, a total of 968. For comparison with 
these, there were available the score made on the same test 
form by 1,474 regularly enrolled Freshmen at Syracuse during 
the fall term of the previous year, as well as the returns from 
16,554 Freshmen in sixty-eight colleges and universities as 
reported by the test editor, Professor L. L. Thurstone, in the 
April 1928 issue of the Educational Record, p. 104. 
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SUMMER STUDENTS COMPARED WITH REGULAR SESSION 


The results may be seen in table 1. Columns 1 to 3 present 
the returns from the summer session, columns 4 and 5 the 
scores of Freshmen in regular session, and column 6 the returns 
from American schools generally. Column 1 classes as “grad- 
uates’’ all summer students who held degrees from a four-year 
college or university, whether or not they had been admitted to 


TABLE 1 


Performance of Syracuse University summer students on the American 
Council on Education Psychological Examination as compared with 
that of Freshmen in the same and other American Universities 


(Figures shown ave in terms of total raw scores made on the 1927 test) 
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full graduate standing at Syracuse. The “undergraduates” 
of column 2 include all others. A certain percentage of the 
latter were special students who had not.as yet fully satisfied 
the requirements for admission to Freshman standing. The 
Freshmen of columns 4 and 5, on the contrary, include only 
regularly matriculated Freshmen, disregarding rejected appli- 
cants for admission. 
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A comparison of columns 3 and 4 is manifestly favorable to 
the summer session. The median score of the summer group is 
159.2 +1.4 as against 135.7 +1.1 for the regular Freshmen. 
The difference of 23.5 points is more than 13 timesits probable 
error of 1.8. 

As a means of contrasting summer and regular sessions, how- 
ever, such a comparison is crude in the extreme. The propor- 
tion of Liberal Arts students is much higher in summer than in 
regular sessions; and the inclusion of graduate students in the 
summer group adds to the injustice. 

Lacking the unattainable desideratum of complete returns 
from the five to six thousand students in the various classes and 
colleges of regular session, the most equitable comparison to be 
drawn from Table I is probably that between columns 2 and 4. 
Little is known as to the increase in scores to be anticipated as 
students progress from the Freshman into upper classes. 
Theoretically such increase would be slight; in practice it raay 
be considerable. It is not unreasonable to suppose, however, 
that the advantage enjoyed by the summer group due to the 
inclusion in column 2 of students of higher than Freshman 
standing would be in large part offset by the presence of others 
of less than full Freshman standing, and of students in colleges 
other than Liberal Arts. 

At all events, it will be evident that the summer undergradu- 
ates do outclass Liberal Arts Freshmen. Save in the lowest 
quarter of the groups, the superiority of the summer scores is 
marked throughout. The difference of 13 points in the medians 
of columns 2 and 4 is seven times the probable error. 

As regards variability, the summer students differ no more 
widely among themselves in intelligence than do entering 
Freshmen in regular session, and no more than is common 
among Freshmen in American colleges generally. The quartile 
deviations of columns 2 and 3 are, in fact, slightly smaller than 
those of columns 5 and 6. When, however, summer under- 
graduates are compared with Freshmen in Liberal Arts alone, 
the differences are seen to be much greater in the summer group. 
The quartile deviation is 32.5 points as against 23.5, and the 
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range 284 as contrasted with 256. Since the summer group 
consists so largely of practicing or prospective teachers whose 
work centers in Liberal Arts and Education courses, these 
figures lend some support to the common impression that 
summer classes represent a wider spread of abilities than do 
classes in regular term. 


GRADUATES VERSUS UNDERGRADUATES IN SUMMER SESSION 


More confidence may be felt in comparisons drawn within 
the summer group itself. The most striking contrast apparent 
from table 1, for example, is that between the graduate and 
undergraduate groups in summer session. The superiority of 
the scores in column 1 over column 2 is marked at each point of 
comparison. The median score of 195.6 made by the graduate 
students is 43.1 points higher than the median of the under- 
graduates, a difference eleven times its own P.E. The highly 
select character of the graduate group is further evidenced by 
the fact that but 19.6 per cent, or less than one in five of the 
undergraduates reach or exceed the graduate median. Whether 
or not this difference would be equally striking in regular 
session is, of course, problematical. The undergraduates of 
summer session may contain an undue proportion of repeaters 
and students who have failed in the work of the winter term. 

In view of the high level of ability observed among the 
“graduate” group in general, it is curious to note the remark- 
ably poor showing made by certain of their number. Thus, 27 
per cent of the summer school “graduates’’ fall below the 
average “undergraduate” of table 1; and no less than 16 per cent 
make scores which would place them in the lowest quarter of the 
undergraduate group or the lowest quarter of Freshmen students in 
the College of Liberal Arts. 

The quartile deviation of the scores of graduate students in 
summer session is, in fact, nearly twice that of Liberal Arts 
Freshmen, and markedly greater than that of any other group 
reported in table 1. Whatever difficulties may be experienced 
by the summer school instructor due to wide disparities in the 
mentality of his students would appear to be at a maximum in 
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courses designed especially for graduates. When to this is 
added the fact that differences in age and previous education 
are also at their greatest in these more advanced groups, it is 


TABLE 2 
Intelligence test scores of Syracuse summer students classified according to 
their principal occupation during the previous year 
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evident that the situation creates an instructional problem of 
the first magnitude. 


ANALYSIS OF SUMMER STUDENTS ACCORDING TO AGE AND 
PREVIOUS OCCUPATION 
A classification of the summer students in terms of their 
principal occupation during the preceding ten months yields 
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other results of interest. Of the 968 tested, 550 were found to 
have been regularly enrolled as students at Syracuse and other 
institutions, and 364 to have been employed in school teaching 
or administration. Only one in eighteen was reported as engaged 
in full-time employment other than teaching. The predominant 
importance of the teacher-training function of summer sessions 
could scarcely be shown more clearly. 

Table 2 presents the performance of the three groups on the 
tests. The superior showing made by members of the teaching 
profession is marked and indisputable. Full-time students 
fall slightly below the general summer average. Persons com- 
ing to summer session from non-academic employments differ 


TABLE 3 


Intelligence test scores of educational workers attending summer session 
classified according to school positions held 





ELEMENTARY 
AND 
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HIGH SCHOOL TIVE AND 


TEACHERS 
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182.8 +2.9 
151.2 
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145.2 43.4 
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203 .6 
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132.2 














Quartile deviation.| 32.6 32.7 35.1 35.7 





widely among themselves, but tend to average lower than those 
fresh from study or teaching. The smallness and diversity of 
this third group makes generalizations unsafe. 

Further analysis reveals striking differences within the 
teaching profession itself. As shown in table 3, the difference 
in average level between high school and elementary school 
teachers is almost three times as great as the difference between 


non-teaching and teaching groups as a whole. Slightly less 
than one in four of the elementary teachers reaches or exceeds 
the average score of the high school group, while nearly four out 
of five of the latter exceed the elementary teachers’ average. 
So marked, indeed, is this disparity in intellectual grasp as to 
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raise the question to what extent the many courses offered in 
general education subjects can be expected to meet the needs of 
both groups alike. Where this attempt is made, the need for 
special adaptations in the way of differential assignments, 
individual and committee projects, study and discussion 
groups, and the like, seems clear. 

A tabulation of the scores according to chronological age, as in 
table 4, reveals the group in the middle thirties as showing the 
highest average, with a gradual declining tendency apparent 
above the age of forty. The numbers in the groups above 


TABLE 4 
Relation of age and intelligence test scores in summer students 





AGE AT LAST BIRTHDAY 
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* Ten students under eighteen years old are included in this group. 


thirty years of age are, however, too small and the variability 
and probable errors too large for safe conclusions. 


SUMMARY AND CONCLUSIONS 


The present study is based on conditions at Syracuse Univer- 
sity. While it is, of course, unsafe to generalize from a single 
summer session to summer schools at large, the writers have no 
reason to believe that Syracuse summer students are in any 
way unusual or unique. On the contrary, they are of the 
opinion that the conditions here revealed would be found 
highly typical of summer sessions in similar institutions else- 
where. To the extent that this is true, the study appears to 
warrant the following inferences: 
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1. As compared with regular session, summer session enjoys 
its full share, and probably more than its share, of mentally 
superior students. The widespread practice of awarding a 
somewhat larger proportion of A and B grades in summer term 
finds some justification, therefore, in the mental capacity 
of the students, apart from considerations of industry and 
application. 

2. On the other hand, the quota of very slow or dull students 
appears at least as large in summer as in regular session. On 
this showing, the practice of many instructors of reducing the 
proportion of conditions and failures in summer classes seems 
open to question. 

3. There is reason to believe that the spread or range of 
mental ability in summer classes is greater than is customary in 
Liberal Arts and Education courses of regular term. At 
Syracuse this holds true of graduate students in particular, and 
suggests a need for special adapation of instructional methods 
in summer courses intended for graduates. 

4. Teachers and school officers attending summer session 
after experience in the field constitute a distinctly superior 
group as regards ability of the type measured by the Psycho- 
logical Examination of the American Council on Education. 
Their scores average markedly higher than those of full-time 
students or those of summer attendants drawn from non- 
teaching callings. 

5. Under existing conditions, elementary and high school 
teachers attending summer session constitute fairly distinct 
populations as regards general intelligence level. This differ- 
ence is sufficiently marked to lend weight to the contention that 
courses should, so far as practicable, be planned for one group 
or the other, rather than for both. 

6. No conclusions regarding relationship between age and 
intelligence can be drawn from the present data, but there is 
some suggestion of a handicap to students over forty. 





NOMOGRAM FOR CHECKING THE RELIABILITY OF 
TEST SCORES 


HAROLD D. GRIFFIN 
Crescent College 


In constructing tests we of course wish them to be reliable, 
that is, consistent in measuring the capacity of the subjects 
taking them. To obtain the reliability coefficient of a test we 
repeat the test with the same group and correlate findings.' Or 
we may correlate random halves of the test. If we adopt the 
latter procedure we shall employ the formula. 


%? = 2r/(1 + r) 


where r, is the reliability coefficient of the entire test, and r is 
the correlation of the two halves.” 
Ordinarily a reliability coefficient should be well over +0.80. 


If the reliability coefficient does not seem to be satisfactory we 
should lengthen the test until it is. We may prophesy the 
effect of increasing the length of a test, or we may prophesy 
how much a test must be lengthened in order to assure a given 
reliability coefficient. Either of these may be done by the 
Spearman-Brown prophecy formula :*:4 

re = nr/(1 + [n — 1) r) 


where r, = the prophesied reliability coefficient of the test, n = 
the multiplying factor for increasing the length of the test, and 
r = the initial reliability coefficient. 


1 Garrett, H. E. Statistics in psychology and education. Ist ed. 
New York: Longmans, Green and Co., 1926; pages 268-9. 

* Ibid., page 271. 

* Ibid., pp. 269-71. 

‘Edgerton, H. A. and Toops, H. A. “A table for predicting the 
validity and reliability coefficients of a test when lengthened."’ Journal 
of Educational Research 18 (1928): 225-34. 
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The accompanying nomogram has been constructed to enable 
one to obtain the reliability coefficient quickly and economically. 
The best straight-edge is made by scratching a straight line with 
a needle on the underside of a strip of good weight celluloid. 





PROGNOSIS AND DIAGNOSIS OF SUCCESS IN 
COLLEGE! 


NOEL B. CUFF 
Eastern Kentucky State Teachers College 


I. INTRODUCTION 


Psychology has made a real contribution to educational 
theory and practice in the past ten years by measuring indi- 
vidual differences with standardized tests. During the past 
five years special interest has been aroused in, and there is an 
obvious need for, predicting college success. There has been a 
growing demand for a college education which has forced 
administrators to sift the applicants and to reject the unfit. It 
is commonly admitted that the democratic philosophy which 
is applied to public high schools does not prove that every one 
should be permitted to enter college. McKown? states that 
“in 1913 only 5 out of 314 colleges kept the enrollment of 
students to certain limits. In 1922, 19 of the colleges stated or 
implied that enrollment was limited. . . . . Another decade 
or so will undoubtedly show practically all colleges using some 
specific means of limiting enrollment.” 

Criteria frequently used in prognosis and diagnosis of success 
in college are: (1) secondary school marks, (2) subject-matter 
(college entrance) examinations, and (3) intelligence tests. 
It is well known that secondary school marks are not reliable. 
so they have not been utilized in this study. Psychological 
tests are more promising. As Thorndike says the correlation 
between scores from his intelligence test and college marks “‘is a 


1 Report to the Dean and to the President of Eastern Kentucky State 
Teachers College. 


* McKown, H. C.: ‘‘The Trend of College Entrance Requirements,”’ 
1913, pp. 112, 115. 
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closer prophecy than any three-hour examination of the tradi- 
tional type has ever been shown to give. It is, in fact, as good 
as the correlation obtained from using the total information from 
16 to 20 hours of examination of the traditional type.’’* In 
view of such conclusions, we have used psychological tests to 
predict success. The results will be given and compared with 
data from other colleges. 


II. INVESTIGATION 


Our procedure in the investigation of this problem consisted 
in giving and scoring according to the directions for using the 
following tests: (1) Miller Mental Ability Test, (2) Pyle’s 
Symbol-Digit Test, (3) Whipple’s High-School and College 
Reading Test, (4) Monroe’s Standardized Silent Reading Test, 
Test III, Form I, and a (5) Vocabulary Test. The tests were 
given to 393 students who reported at 4:10 p.m., June 24, 1929. 
The data were assembled and means, standard deviations, per- 
centiles, distribution curves, and correlations between the tests 
and with grade points‘ were secured. 

The distribution curves, which are not included, reveal a 
range of difference in the abilities of the students, who entered 
the College for the first time at the beginning of the Summer 
School, that is comparable to the result usually found from 
psychological tests. The data show that the range between the 
ablest and the poorest members of the group is large. One 
student made 8 on the Miller Mental Ability Test while another 
made 115. The best score of the 393 is 14.4 times as large as 
the poorest one. On the Symbol-Digit Test the highest score 
was 50 and the lowest was 3. The ratio is 16.7. The scores on 
Monroe’s Reading Test ranged from 11 to 81 for comprehension 
and from 55 to 151 for rate. The lowest score on the vocabu- 
lary test was 10 and the highest was 92. Most of our students 
were between the extremes. 


* Thorndike, E. L.: ‘‘Report of U. 8. Commissioner of Education,"’ 
1920, p. 14. 


‘ An A is valued at 3 points for each semester hour, a B at 2, andaC 
at 1 point. 
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The means and standard deviations are given in table 1 and 
the percentiles are shown in table 2. A comparison of the 
percentiles with the norms for the Miller Test shows that about 


TABLE 1 
Means and standard deviations 
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20 per cent of the 393 who took the test do not have greater 
mental ability than average children in the eighth grade; the 
20th percentile is 46.8 and the norm for grade 8 is 46. Simi- 
larly one finds that 50 per cent of the group have a score 
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(62.7) which is nearly the same as the average for grade 10 as 
given in the norms. 

The results for the Pyle-Digit Test show that the lowest one- 
tenth of the cases have a percentile score of 21.3 which is almost 
the average for 13-year-old children according to the norms. 
The percentiles for our group, however, are comparable to the 
norms. 

Marked deficiencies among college students in ability to read 
are evident. On Whipple’s Test, 30 per cent of the students 
have scores which are below the norm for grade IX. The 
median (8.3) for the Eastern students is slightly better than the 
norm (8.0) for grade XII. About 40 per cent of the group 
reached the norm for normals and teachers colleges. By com- 
paring the comprehension scores from Monroe’s Test with the 
standard scores we find that 75 per cent of our group made 
scores above the average for grade XII. This test was 
devised for testing in high school and is probably too easy for 
use in college. It does, however, show some marked variations 
in reading ability found among the students composing the 
group tested. The range in comprehension scores is from 11 to 
81. For rate the lowest quartile score is 125.4, while the norm 
is only 100 for grade XII. The range in rate scores is from 55 to 
151. The slowest reader was able to cover only about one-third 
as much as the fastest reader. The accuracy with which the 
students read is interesting. The best reader got 18 points out 
of a possible 20 on the Whipple Test; this was all that she got 
over. Another person got 4 points from reading the entire 
test. The variations in accuracy ranged from 5 to 90 per cent. 
Since college students must acquire a large amount of informa- 
tion from yrinted matter and since their success in college is 
largely determined by the rapidity and the accuracy with which 
they can get facts from reading, it is obvious that those in our 
group with a low level of efficiency cannot complete their work 
or receive high grades. 

The percentiles for the vocabulary test show that 10 per cent 
of the group do not have vocabularies larger than the average 
child in grade 6; the 10th percentile is 38.9 and the norm for 
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grade 6 is 39.9. Forty per cent do not have vocabularies so 
large as the average for high school graduates. It is evident 
that vocabulary mastery is very important. Success in all 
school subjects depends to some extent on this factor. Vocabu- 
lary is indicative of skill in reading and of high intelligence in 
general. Symonds says: “Not only the English teacher but 
every teacher can make no better single diagnosis of her pupil’s 
ability than to measure his general vocabulary and reading 
ability.”5 Evidently the students who have vocabulary 
scores in the low percentiles do not have a reading vocabulary 
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*N = 356, so it is evident that r is 4 times the P.E., with only one 
exception—the coefficient of .10. 


large enough to enable them to do their college work in a satis- 
factory manner. 

The relation between ability as shown by test scores and 
academic success as indicated by the number of credit’ points 
made during the summer school is shown by the correlations in 
table 3. The degrees of relationship between the different tests 
are also shown by correlations. The r’s show that there is a 
tendency for a person who gets a good rating on one function to 
get a good rating on another. Rugg says his experience has 


5 Symonds, P. M.: “Measurement in Secondary Education,”’ 1927, 
p. 107. 
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led him to regard correlation as being ‘‘markedly present’’ or 
“marked” when r ranges from .35 or .40 to .50 or .60.6 When 
the correlation between scores of a test and grade points or 
or school marks is .50, the average error of prediction of grade 
points is still almost as great as the average errors one would 
make by mere chance guessing at the grade points.’ Table 3 
shows a correlation of .49 between the scores of the Miller 
Mental Ability Test and Grade Points. The coefficient of 
alienation is .87. The r between the Vocabulary Test scores 
and Grade Points is .44 witha kof .90. Correlation is obviously 
“markedly present,”’ but for prognosis it is very low indeed. 

A large amount of work has been done in almost every college 
in the country on the predictive value of intelligence tests in 
college. Toops* says that in 1923-1924, 60 per cent of a 
random selection of colleges were using intelligence tests. He 
states that: “The median validity coefficient of 43 colleges 
which report their validity coefficients is .47.’’ In a table, he 
presents validity coefficients which show that the predictive 
value of diferent examinations (Thorndike, Brown, Thurstone, 
Otis, Terman, etc.) is increased with the length of the examina- 
tion. One cannot predict accurately, however, when the 
criterion—college marks—which one is trying to predict is not 
reliable. Wood has found that the correlation of first and 
second semester marks in Columbia College is .69. Accord- 
ingly, coefficients of around .80 are as high as one can expect 
until college marks become more reliable. The correlations in 
this study have as high predictive value as those usually found. 
Progress is being made, it is claimed, on getting the American 
Council, the Ohio College Association, and the Thorndike 
Intelligence Tests to yield satisfactory prognosis of college work. 


* Rugg, H. O.: “Statistical Methods Applied to Education,’’ 1917, p. 
256. 

7 Otis, A. 8.: “Statistical Method in Educational Measurement,” 
1925, p. 220. 

*Toops, H. A.: ‘The Status of University Intelligence Tests in 
1923-1924,” Jr. Ed. Psy., Vol. 17, pp. 23-36, 110-124. 





618 NOEL B. CUFF 


Four workers*:*-'°-" have reported that college success may 
be predicted better by combining various indicia than by using 
them separately. We have found that the Whipple Reading 
Test and The Miller Mental Ability Test correlate singly with 
grade points as shown in table 3. Combined they correlate 
with college success .49. Grade points and the following tests 
correlate singly as stated: 


When combined the correlation with grade points is .54. 
Multiple correlations also show that the maximum correlation 
with grade points that can be obtained by combining the 
Symbol-Digit Test and the Mental Ability Test or the Monroe 
Test and the Mental Ability Test would be a slightly better 
prediction of success in college than either test alone. 


Ill, CONCLUSIONS 


1. Psychological tests are significant in prognosis and diag- 
nosis of success in college. They are being used in many col- 


leges. 

2. Results from 1965 tests—a mental ability test, a learning 
test, two reading tests, and a vocabulary test given to 393 
students who enrolled for the first time to take work in the 1929 
summer school—reveal a wide range of differences. One stu- 
dent made 8 on the Miller Mental Ability Test while another 
made 115. The best score is 14.4 times as large as the poorest 
one. Similar extremes were found for the other tests. 

3. Twenty per cent of the group do not have greater mental 
ability than average children in the eighth grade; the 20th per- 
centile is 46.8 and the norm for grade 8 is 46. Many of those 
attending the institution during summer schools are forced to 


* “May, M. A.: “Predicting Academic Success,’’ Jr. Hd. Psy., Vol. 
14, pp. 429-440. 

10 Johnston, J. B.: “‘Predicting Success or Failure in College at Time 
of Entrance,’’ School and Society, Vol. 19, pp. 772-776, Vol. 20, pp. 29-82. 

1 Wood, B. D.: “Measurement in Higher Education," 1923, Ch. 2. 
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do so to get certificates renewed or to secure the lowest certifi- 
cate available. Consequently the means and medians for the 
group studied tend to be below the norms and to be below the 
averages for the student body as a whole. 

4. Marked deficiencies, comparable in some respects with 
those reported by Book,” were found among college students in 
ability to read. Thirty per cent have a Whipple reading score 
which is below the norm for grade IX. The range in rate scores 
on Monroe’s Test is from 55 to 151. The slowest reader was 
able to cover only about one-third as much as the fastest 
reader. 

5. Percentiles for the vocabulary test show that 40 per cent 
of the group do not have vocabularies as large as the average 
high school graduate. The reading vocabulary is not large 
enough to enable some of the students to do their college work 
creditably. 

6. Correlation is “marked’’ between the test scores and 
academic success. The r between mental ability and grade 
points is .49, between grade points and vocauvulary it is .44, and 
between scores on Whipple’s Reading Test and grade points it is 
36. 

7. Since the correlations are not above .50, the average error 
: of prediction is large. The correlations in this study have as 
high predictive values as those usually found. 

8. Multiple correlations show that college success may be 
predicted better by combining various tests than by using them 
separately. 


12 Book, W. F.: “‘How to Succeed in College,’’ 1927, Ch. 8. 
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A STUDY OF THE MENTAL AND PHYSICAL TRAITS 
OF THE RELATIVES OF EPILEPTICS 


RALPH R. BROWN 
Ohio University 


At the request of Dr. G. G. Kineon, Superintendent of the 
Ohio Hospital for Epileptics, the writer has made an investiga- 
tion of the relatives of patients in the epileptic hospital at 

xallipolis, Ohio, with the purpose of securing as much informa- 
tion as possible regarding the sicknesses, causes of déath, dis- 
orders, and social conditions of these persons. 

The patients whose relatives were selected for investigation 
were those admitted from the county in which the institution 
is placed—Gallia—and four adjoining counties—Jackson, Law- 
rence, Meigs, and Vinton. These counties were chosen in order 
to save time in the investigation and also to keep travelling 
expenses to a minimum. In all other respects the group 
under discussion may be said to be unselected. The investiga- 
tion covered a period of three months, from June 9 to September 
9, 1930. ; 


PROCEDURE 


The names of fifty-one patients were secured from the hos- 
pital records. These were interviewed by the writer with the 
idea of discovering as much preliminary information as possible 
regarding their family histories and also to secure the addresses 
of relatives not mentioned in the files. On the following page 
is a blank devised by the writer which was filled out from infor- 
mation given by the patient. In regard to the other relatives, 
however, this blank was not used, inasmuch as the time needed 
for the filling-out was prohibitive. 

Out of the original fifty-one patients to be investigated only 
thirty-six were used in this study. In eleven cases the relatives 
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TRAITS OF RELATIVES OF EPILEPTICS 


SOCIAL--WORKER INFORMATION BLANK 


Relation 
Date of Death Cause of Death 
cane coensecevese cocves . Occupation...... ....... ° How Efficient .... 
Present Address .. 


Marriege Date see ..Name of Mate... - . ee Dead’, Divorced? 
It female, Maiden name 
Deserted? ( check ) 


Married Again? ..... 

Nember of children from first wife sons éaughters......nambers of children trom second wile daughters. 
EDUCATION Grade School High School Business or Trade School College ( check ) 

Like school? ewes Dislike school? " Why 

PAST PHYSICAL 

ILNESSES AND 

ACCIDENTS 

PRESENT . > os . Date of onset 

HEALTH AND eve cecece . Date of onset 

DEFECTS ; occas . Date of onset 


Have you at any time been confined to a hospital of institution 


HOSPITAL AND 

DOCTOR 

OONTACTS 

Use Alcohol? o- . ° What kind? 

Use Drug? .. When begun’ What kind? 

Use Patent Medicines? What kind 

Do you get along well with others? 

Name of a long-standing friend ef family 

Address ...... . . 2 s Length of acquaintanceship 


HEREDITY Marked nervousness 


Describe 


Birthmarks ° . « ecoccce Speech detect? 
Hearing defect? .......... coc Sight detect? 
Hair color ..... es Eye color.......... Height 


Violent temper? eeee List amy other special mental or physical characteristics 


Name of Intormant 
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were unable to be located. In two cases only one relative was 
found. The writer has not considered any information valid 
unless at least four relatives or friends were located. This was 
the minimum; in most cases, at least seven relatives were inter- 
viewed. In one case the relatives seen did not seem to know 
any amount of information about their own or the patient’s 
ancestry. And in the last case the relatives gave confusing 
information which could not be straightened out. In no case, 
however, did the writer fail to include a chart because he failed 
to discover cacogenic ancestry (bad family heredity). In fact, 
the information which was secured from these fifteen omitted 
cases would seem to indicate that there is a great deal more in 
these than in the ones which were included in this study. For 
instance, in one case the mother was found living by herself in 
a shack about a mile from any road. Many fences had to be 
climbed and many barren fields crossed before reaching her 
residence. She was testy and dogmatic, knew nothing of her 
relatives, having been brought up in a children’s home, and in 
giving information, she contradicted herself time and again. 
She had had at least four “husbands,”’ having had children by 
all of them. According to her the father of the patient being 
investigated was a terrible “sot’’ but she knew nothing of his 
relatives. In other cases the persons seen knew practically 
nothing about their relatives and apparently were very little 
concerned. 

The method of securing the material was similar to that used 
by Davenport, Goddard and other social investigators—that 
is, interviewing as many relatives and friends as possible and 
from them securing information regarding the relatives of the 
particular patient being investigated. The writer has earnestly 
attempted to remain free from bias. If there seemed to be 
doubt as to whether or not a person was “normal” even if the 
evidence was largely in favor of his being defective, such was 
designated as “doubtful.” An indication of the care used in 
this respect may be seen in the table presented later, showing 
the amount of insanity, epilepsy and mental deficiency in the 
relatives of these thirty-six patients. Only nine cases of mental 
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deficiency in the direct relatives were listed, although insanity 
was listed four times nine and epilepsy over five times nine. 
The writer does not believe that insanity and epilepsy are much 
more prevalent in these counties than is mental deficiency, but 
is rather inclined to the opinion that insanity and epilepsy— 
especially the latter when it is of the grand mal type—are easier 
to recognize than is mental deficiency. The relatives of the 
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patients, oftentimes being none too bright themselves, could not 
be expected to recognize mental deficiency as often as epilepsy, 
or “fits” as they generally say. One old farmer said to the 
writer, “Heck no, he didn’t have no epilecktic attacks—just 
had those old-fashioned fits.” 

Figure 1 serves to illustrate the large possibility of error in- 
volved in securing reliable family histories. The patient (indi- 
cated by an arrow) was vehement in her assertions that no 
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brothers or sisters, uncles or aunts, or any grandparents were 
ever defective. And this statement is true perhaps. But fur- 
ther information secured from second cousins brought to light 
the fact that this patient’s great-grandmother on the maternal 
side of the house was feebleminded and also that two second 
cousins were epileptic. 

The writer is fully cognizant of the fact that an investigation 
such as this has many pitfalls and it is probable that he has fallen 
into a few pits. The apparent depth of the pit, however, will 
vary considerably depending on the views of the school to which 
the critic belongs. If the reader is a follower of Myerson this 
type of investigation will seem well nigh worthless. Myerson 
brands the work of Goddard and Davenport in this field as 
decidedly unscientific. He believes that relatives, friends and 
social-workers are not in a position to render reliable verdicts 
of insanity, epilepsy or mental deficiency. But for that matter, 
who is in such a position? Those connected with institutions 
know that oftentimes erroneous diagnoses have been made. 
The cautious, Myersonian, “scientific”? individual, therefore 
would not brand a person as insane even though he had been 
committed to an institution. It is true that the layman is in 
no position to make a diagnosis of “Schizophrenia,” “Micro- 
cephalic Imbecility,” or “Epileptic Seizures of Jacksonian 
Type.” When the layman, however, says an individual is 
“Crazy,” “Just naturally dumb from birth on.” or “Is always 
having fits,” it is quite possible to decide that the person is 
insane, feebleminded, or epileptic. As this investigation pro- 
gressed the author found that he was taking a stand somewhere 
between Myerson and Davenport in viewpoint; that is, relatives 
and friends can often, but not always, give information leading 
to a fairly safe conclusion that a particular person is probably 
insane, epileptic, or within wide limits mentally deficient. If 
an investigator is at all cautious in interpreting information, 
there is no reason why he cannot arrive at a reliable estimate 
regarding the probable abnormality of a certain individual. 

The thirty-six family histories included in this study cover 
information regarding 4, 792 persons, or 133.1 per history. The 
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smallest history includes thirty-one persons; the largest three 
hundred and fifty-seven. 

Information regarding the social status of the relatives of the 
patients investigated was secured by the use of an interview 
rating blank (fig. 2) which the writer devised to take the place 
of a lengthy, time-consuming family history. It is the writer’s 
opinion that for this particular purpose such a rating blank 
accomplished the same end as would a narrative case history 
written in the form usually adopted by various social organiza- 
tions. The limited time for investigation prevented a more 
detailed study of the social and personality traits of the relatives 
visited. 


RESULTS 


Table 1 on the following page shows the frequency of epilepsy, 
insanity, feeblemindedness and paralytic strokes in the ancestry 
of each patient investigated. Paralytic strokes were recorded 
because early in this study a large percentage of paralysis in 
the ancestry of these epileptic patients was discovered. It will 
be seen that twenty-two out of the thirty-six patients investi- 
gated, or 61 plus per cent, have relatives in their direct ancestry 
who were afflicted with paralytic strokes. It is also interesting 
to note that in June, 1922, the Ohio Hospital for Epileptics 
published a bulletin in which it was stated that 11 per cent of 
the patients were hemiplegic. 

From this same table it may be noted that out of the thirty- 
six patients investigated, thirteen, or 36 per cent show epilepsy 
in their direct line of ancestry. Counting in the indirect rela- 
tives—the cousins, nephews, etc.—twenty-three out of thirty- 
six, or 64 per cent, have epileptic relatives. This is an ex- 
tremely high percentage inasmuch as it is probable that the 
amount of epilepsy in the general population is estimated as 
being well under ten families in a hundred. 

The table also shows that 78 per cent of the patients have 
relatives with some kind of mental disorder or psychosis. Nine- 
teen have insane relatives in the direct strain and an additional 
nine have indirect insane relatives. 
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Again, it may be noted that nine out of thirty-six, or 25 per 
cent, have mentally deficient relatives. It should be remem- 
bered that this percentage is probably very low as compared 
with the real number. Figure 3, page 630, shows the ancestry of 
patient 22 on which is checked but one insane relative. There 
is probably some other abnormal mental twist—probably mental 
deficiency—in this history. The history begins with the mar- 
riage of a German immigrant to a Cherokee Indian (Nos. 1 
and 2) and the one offspring of this marriage had seven illegiti- 


















































TABLE 1 

ci. oer | coe | suum | 

NUMBER ee et: - — —- 

Direct*| ‘rect | Direct | 4F | pirect | 124+ | pirect | Idi | misrony 
1 1 140 
: 1 104 
3 1 2 1 178 
4 1 117 
5 103 
6 3 140 
7 1 1 134 
4 16 3 1 2 
10 1 1 4 1 1 162 
il 3 3 196 
12 1 3 1 148 
13 1 1 4 275 
14 2 1 1 95 
15 3 2 714 1 1 1 184 
16 3 2 67 
17 2| 2 | gt 
18 1 5 4 3 | 241 
20 2 10 | 202 
21 1 1 1 1 89 
22 2 122 
cs . 1 125 
25 3 9 3 357 
26 3 1 153 
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TABLE 1—Concluded 





FEEBLE- PARALYTIC NUMBER 
MINDEDNESS STROKES OF 
PERSONS 


Indi- al 
HISTORY 


EPILEPSY INSANITY 
PATIENT 
NUMBER 





: Indi- , Indi- : Indi- : 
Direct* sest seet Direct seek Direct eset 





27 1 2 
28 
29 2 
30 
31 
32 
33 89 
34 152 
35 1 116 
36 1 1 99 


Total....| 52 23 36 33 9 8 53 6 | 4,792 


90 
31 
119 
44 
116 
81 
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* For the purpose of better classification and differentiation the 
writer has listed the relatives as direct or indirect. By “‘direct’’ the 
writer means the full siblings of the patient, the mother and her siblings, 
the father and his siblings, the grandparents and great-grandparents and 
their siblings. By “‘indirect’’ the writer means the children of the 
patient’s siblings, the children of the parents’ siblings (cousins), the 
children of the grandparents’ and great-grandparents’ siblings. Some 
writers may have referred to this type of inheritance as collateral, but 
the writer does not feel that the child‘of a great-grandparent’s brother 
could be considered as collateral to the patient being investigated. 
Since the parentage of the persons marrying the brothers and sisters of 
the patient’s parents are not known, it is only reasonable to differentiate 
between the condition of the brothers and sisters and the condition of 
their children. 


mate children by the same man (nos. 5, 6, 7, 8, 9, 10, 12). It 
was not a common-law marriage for the parents did not live 
together. This information was given by one of the offspring 
of this illegitimate union. Going further it was found that one 
of these illegitimate children (no. 10) matured and had four 
illegitimate offspring by thesame woman. These parents did not 
live together. And finally one of this second group of illegiti- 
mate children (no. 17) married her cousin. Her child is now an 
epileptic at the Ohio Hospital for Epileptics. 
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It can be further learned from table 1 that twenty-five out 
of the thirty-six patients investigated, or 70 per cent, have 
relatives in the direct line of descent who are afflicted with 
epilepsy, insanity or mental deficiency. If the seven relatives 
in the indirect strain who are similarly afflicted are added the 
percentage of cacogenic ancestry is increased to 89 per cent. 

Observing the above table again one also notes that patients 
1, 4 and 5 show no trace of direct inheritance. The attendants 
of these patients were interviewed with an idea of discovering 
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whether or not they differed from other patients; if so, how and 
to what extent. Apparently, however, there was no noticeable 
difference. The charts show that the father of patient 1 was 
an illegitimate child. Nothing is known about his ancestry. 
The mother of patient 4 is characterized by such phrases as 
“Very violent temper,” “Suspicious,” “Hard to get along with.” 
And this patient has an insane cousin. In regard to patient 5 
there is no trace of cacogenic ancestry. Her father died of 
bronchitis and her mother of pneumonia fever. 
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On observing the table again, one notes that patients 6, 22 
and 34 show only paralytic strokes in their direct ancestry. An 
interview with the attendants of these patients indicates nothing 
especially different about them, with the exception of patient 22. 
An attendant who knew him for over three years states that 
he has never had an attack to his knowledge. The patient died 
this summer of tuberculosis. 

Davenport’s conclusion that epilepsy acts as a Mendelian 
unit character has been severely criticized, and there is some 
truth to this criticism, inasmuch as this disorder manifests itself 
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in many different forms and probably has many varying origins. 
As an indication that epilepsy does not always transmit as a 
true Mendelian unit characteristic a chart showing the union of 
two epileptics and their resulting offspring is shown in figure 4. 
If Davenport’s conclusions are correct all of the F-1 generation 
would necessarily be epileptic or feebleminded. This is not 
the case; only one offspring is epileptic. The others have been 
able to support themselves and their families without the aid 
of any welfare organizations. And since they are all past forty 
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years of age there is but a very small chance of their developing 
epilepsy in the future. The fact that the woman marked “A” 
did not develop attacks until after the menopause perhaps 
explains this result. But such an explanation also indicates 
that all epilepsy cannot be considered similar in the chromosome. 
structure. 

It is probable that epilepsy tends to be inherited in a manner 
quite similar to mental deficiency (feeblemindedness), and as to 
this latter disorder, Jennings states, ““Feeblemindedness appears 
to be inherited at times as a ‘unit character,’ although nothing 
can be more certain than that hundreds of genes are required 
to make a mind—even a feeble mind. Doubtless feebleminded- 
ness is produced in hundreds of different ways—some sorts 
heritable according to one set of rules, others according to other 
sets of rules.” And Guyer in his Being Well Born quotes from 
Dr. Wilmarth in this wise: ‘‘Epilepsy and mental deficiency are 
as closely related as branches on the same tree.” A recent 
study made by Dr. A. Myerson assisted by Dr. H. B. Elkind in 
the Fernald State School and the Wrentham State School in 
Massachusetts shows that in 68 per cent of the cases in which 
two feebleminded parents mated and had children such children 
were all feebleminded; in only 5 per cent of the cases did such 
parents have only one feebleminded child. The other children 
were above the feebleminded level. Although this study indi- 
cates the importance of inheritance in mental deficiency, it also 
shows that mental deficiency does not act as a true Mendelian 
unit recessive characteristic. Tredgold, in his 1929 edition of 
Mental Deficiency, states—‘‘All those who have had extensive 
experience of mental defect are agreed that in the great majority 
of cases, the condition is innate, and the result of inheritance.” 

In the hope that an understanding of the common diseases 
and causes of death in the direct relatives of these epileptic 
patients may furnish a clue to a better understanding of the 
disorder, the diseases and causes of death in the relatives of these 
patients were recorded and are listed in table 2. 

In most cases this information which the living relatives fur- 
nished was secured by them from the doctor called in on the case. 
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Inasmuch as this is second-hand information, therefore, the 
writer does not vouch for its 100-per cent accuracy. 


SOCIAL ASPECTS 


The 4,792 persons going to make up these thirty-six family 
histories have in their midst 111 epileptics (adding 36 to the 


TABLE 2 





FREQUENCY 
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DIRECT 
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Died in infancy and at birth 66 
Tuberculosis 38 
99 
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Other disorders mentioned once: Smallpox, hardening of arteries, 
blood poisoning, stomach trouble, gallstones, nervous trouble, diph- 
theria, rupture, malaria fever, brain fever, membranous croup, neu- 
ralgia, bronchitis, asthma, burst blood vessel. 


number given in the table to include those patients who were 
investigated), 51 psychotics and 17 mental defectives, making 
a total of 179, or 4 per cent of the total number of persons con- 
cerned in this study. And in the direct ancestry of the patients 
investigated eighteen cases of habitual drunkards and two 
cases of criminality were also found. 
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But even if fifty or sixty defectives were added to the original 
list there would still remain a surprisingly high percentage of 
apparently “normal” individuals. From an analysis of the 
social conditions of these people using the rating blank men- 
tioned earlier it was discovered that the relatives of the thirty- 
six patients investigated were to a very large extent socially 
below par. Most of them were in that class which Jesus said 
we always have with us. Most of them live on the poorest 
farms or in the dirtiest sections of the towns. It must be kept 
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in mind, however, that this investigation was limited to a certain 
district. Perhaps this situation does not apply in other dis- 
tricts, although there seems to be no good reason why it 
should not. 

At the Ohio Hospital for Epileptics the number of patients 
has been increasing at the rate of a hundred each year. The 
cost of segregation places such a burden upon the tax-payer 
that this method of negative-eugenics is extremely unsatis- 
factory. It is necessary that some method be adopted which 
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will materially lessen the number of epileptic individuals, and 
it is probable that sterilization would prove immeasurably 
valuable in this regard. 

Discussing this method of decreasing the number of defective 
individuals, Davies in his recent book, Social Control of the 
Mentally Deficient, gives the opinion of the United States Su- 
preme Court as given by Justice Holmes on the Virginia sterili- 
zation statute, May 2, 1927: ‘‘We have seen more than once 
that the public welfare may call upon the best citizens for their 
lives. It would be strange if it could not call upon those who 
already sap the strength of the State for these lesser sacrifices, 
often not felt to be such by those concerned, in order to prevent 
our being swamped with incompetents. . .. .” 

Although this measure would by no means free the human 
race of epilepsy, inasmuch as the taint may be carried in the 
germ plasm of the epileptic’s siblings, it would, nevertheless, 
materially help in preventing increase. Figure 5 shows part 
of the history of patient 8. If one of the women on this chart 
(marked “A’’) had been sterilized, fifteen epileptics would not 
have been born. 

According to Leonard Darwin, author of Eugenic Reform, 
the strongest argument for the opposers of the sterilization law 
is that sterilization would increase promiscuous intercourse 
and thus spread venereal diseases. This fear was proven 
groundless by Paul Popenoe’s recent study of 605 patients in 
the Sonoma State Institution in California which showed that 
sterilization did not tend to increase promiscuous sexual inter- 
course. (Success on Parole After Sterilization, Paul Popenoe.) 

The State of California has proven that it is possible to 
administer a sterilization law with a high degree of success. In 
that State, a superintendent of an institution may sterilize a 
feebleminded, insane, or epileptic patient upon securing the 
approval of the Director of the Department of Health and the 
Director of the State Department of Institutions. To quote 
from Dr. F. O. Butler: “Very little objection is made when the 
operation is fully explained—in fact, we frequently have re- 
quests for the operation from relatives before the subject is 
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mentioned to them.” At the present time, all patients are 
sterilized before leaving their réspective institution. This 
enables the superintendent to parole a greater number of pa- 
tients, having no fear that these patients will go back into the 
community and raise more members for the institution. 


CONCLUSIONS 


The facts elicited by this study of the relatives of epileptics 
lend weight to the belief that epilepsy is largely a matter of 
inheritance. 

1. Twenty-three out of thirty-six patients investigated, or 
64 per cent, had epileptic relatives. 

2. Twenty-eight out of the thirty-six, or 78 per cent has 
relatives with a psychosis. 

3. Nine out of the thirty-six, or 25 per cent, had mentally 
deficient relatives. 

4, Thirty-two out of the thirty-six, or 89 per cent, had rela- 
tives who were epileptic, insane, or mentally deficient. 

5. It must be admitted, however, that the exact mechanism 
of this inheritance has not as yet been definitely established. 

6. The relatives of the patients studied were decidedly below 
average socially. 

7. A sound sterilization law with proper enforcement would 
aid considerably in preventing an increase of defective stock. 


NOTES AND NEWS 


The Seventh International Conference of Industrial Psychology 
(Technopsychology, Psychotechnique), will be held in 1931 in Moscow, 
under the presidency of Dr. I. Spielrein of the Institute for the Protec- 
tion of Labor. While the date has not been definitely determined, it will 
probably begin on September 15. Industrial psychologists who wish 
further information regarding this international conference may corre- 
spond with American members of the Council, W. V. Bingham, 29 West 
39th Street, New York; and M. 8. Viteles, University of Pennsylvania, 
Philadelphia. 


Of interest to readers of the Journal will be the announcement of plans 
being made to organize a group to visit Russia during the summer of 
1931, similar to the party organized by Professor Henry R. Seager, of 
Columbia University, last summer. The party will meet in Berlin on 
July 6, 1931, and spend five weeks in Russia, visiting the industrial 
centers, financial institutions, schools, courts, workers’ clubs, coopera- 


tive farms, museums and places of historical interest. Anyone who is 
interested in joining this party should communicate with Roy H. Mac- 
kay, Columbia University, New York City. 


Friends of Dr. Donald A. Laird, of Colgate University, will be inter- 
ested in learning that he has been made a member of a committee of one 
hundred men and women appointed by the American Library Associa- 
tion to select a list of one hundred ‘‘Worth While Books”’ that every well- 
educated American should have read by the time he reaches middle life. 


The World Book Company announces the publication of two new rat- 
ing scales: the Haggerty-Olson-Wickman Behavior Rating Schedules 
and the Carrigan Score Card for Rating Teaching and the Teacher. The 
first is a rating scale for teachers to use in rating pupils in such behavior 
problems as cheating, tardiness, lying, temper outbursts, sex offenses, 
etc. Those interested in the reconstructive education of the problem 
child should find this scale of value. The price is $1.00 per package of 
twenty-five. 

The Score Card for Rating Teaching is for supervisory purposes. It 
has been made as simple as possible so that it can serve its purpose 
through use at one supervisory visit. It is divided into two parts,—the 
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first to evaluate the work of the teacher,—the second to rate the qualities 
of the teacher. This Score Card should be extremely valuable to super- 
visors, especially in large city school systems, who wish to be impartial in 
the rating, appointing and promotion of their teachers. These may also 
be had for $1.00 per package of twenty-five. 


The Department of Psychology of the College of the City of Detroit 
has recently added to its teaching staff Dr. W. H. Pyle and Dr. Gertha 
Williams due to the transfer of Detroit Teachers College to the College 
of the City of Detroit. Other members of the staff include Drs. E. B. 
Skaggs, W. F. Krueger, William McTeer and Mr. 8. Grossman. 


“Child Labor Day”’ will be observed the last Saturday and Sunday 
in January, 1931. The custom of holding an annual review of the child 
labor situation in the country will be especially timely, following so 
closely upon President Hoover’s White House Conference on Child 
Health and Protection in November, 1930. At this Conference was 
presented a complete summary of the child labor situation in the country 
in which was shown ample evidence that children are still employed 
under harmful conditions in every state. Any one interested in knowing 
more about the conditions can secure information from the National 
Child Labor Committee, 215 Fourth Avenue, New York City. This 
Committee will send free of charge information with regard to child 
labor in any state together with literature, posters, plays and 
photographs. 
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Gow, Cuar.tes R. Foundations for Human Engineering, New York. 
MacMillan. 1930. pp. 226. 

This is a popular and somewhat inspirational course of lectures given 
to engineering students at Massachusetts Institute of Technology. 
Perhaps the best thing about it is that it shows an appreciation of the 
need for consideration of the human factor in engineering. There is an 
introduction by W. E. Nickerson, who donated the course, in which he 
discourses about knowledge, wisdom, choice of friends in somewhat 
‘“‘preachy”’ fashion, embellished with epigrams and poetry. The book 
proper begins with a discussion of a mythical ladder, i.e., success, and 
states, ‘“The ladder is there. The men at the top are beckoning. It is 
for you to see how far youcanclimb.”’ The titles of a few of the other 
chapters will suffice to indicate the character of the book. ‘Diversity 
Among the Contestants.’”’ This involves psychographs of Lincoln, 
Franklin and others for such items as physique, family, society and 
morals. ‘Honesty, the Indispensable Requirement,’’ with anecdotes 
showing its general value. Ditto for “loyalty.’’ Further discussions 
deal with observation, judgment, initiative, putting it across, personal- 
ity. The last chapter is “‘At the Top—Leadership.’’ This is analyzed 
as to ability to secure cooperation, observe, know the job, manage, 
assume responsibility, set a good example, and invite suggestions. The 
final keynote is: ‘“The ladder is before you, etc.’’ 

A somewhat original feature is a final section entitled ‘‘The Listeners 
are Heard From.”’ This involves several examination questions on each 
chapter, with typical answers submitted by students who have heard the 
lectures. These answers in some cases are very good. 

The author is to be congratulated for not styling the book “‘psy- 
chology,’’ as nine-tenths of similar authors would have done. There is 
comparatively little psychology of the modern scientific sort in the book. 
It is largely a series of inspirational lectures on the general level of the 
layman with no particular scientific background except good common 
sense. The work might fulfill a useful function if given to engineering 
students for casual reading. For the real stuff about human engineer- 
ing they could be referred to weightier and more valuable sources. 
There is little in the book that would interest the trained psychologist 
or even the advanced student in psychology. 
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Wess, Ewrna T., anp Moraan, Joun J. B. Strategy in Handling 
People. Chicago. Boulton, Pierce & Company, 1930, pp. 260. 

A novel combination of authorship results in a rather interesting 
book. It is a collaboration of a business or newspaper man evidently 
and a psychologist. The former rather definitely dominates the style 
of the book and is apparently responsible for much of the biographical 
material. The latter introduces some interpretation of the anecdotes 
presented and keeps the work on a scientific plane. The method con- 
sists of illustrating psychological principles by anecdotes from the 
careers of successful men. In each instance there is a direct plunge into 
the anecdote after a catchy headline and later attention is called to some 
of the psychological points, usually by means of italics. Further 
interest devices are the rotogravure pictures of all the men discussed. 
The frontispiece begins with Roosevelt, Schwab and Ford. There are 
seventy-three others. Under each photograph is a catch phrase, usually 
adapted from the text, in somewhat the manner followed by one of the 
current news-magazines. 

A detailed critical review of the points brought out is not worth while. 
The general scope and point of view may be manifest from a few of the 
chapter headings: “1. Are great men different from me? 5. Letting the 
other fellow do the talking. 8. Trading pennies for dollars. 9. How 
to make people say ‘yes.’ 15. Sizing up the other fellow. 16. Things 
to look for in judging people. 17. A simple way to develop personality. 
18. Making men glad to work. 26. Mistakes to avoid in using humor.’’ 
There are sub-headings along this same line, for instance, ‘‘Why Hoover 
talked,’’ ‘‘An office boy sells a bond to a bank president.’”’ ‘‘Marshall 
Field inquires about a Mule,’”’ ‘“‘Why Benjamin Franklin pushed a 
Wheel Barrow.”’ 

The psychology included in the book is sound enough. There are 
many worth while suggestions, such as the arousal of loyalty by mani- 
festing an interest in what the subordinate is doing. In judging people 
we are urged to study them in advance, obtain information from ac- 
quaintances, see what they do when they are off their guard, and particu- 
larly to discount our first impressions. In sizing up people there are 
listed a number of things to watch for, particularly any ways in which 
they are compensating for a sense of inferiority. In using jokes we 
should be very careful to consider who is the butt of the joke. 

The book follows no systematic outline or scheme of development 
that is very apparent; it is simply one interesting anecdote after another, 
with the point made, however, in every case. It does contain quite a 
few suggestions that will be of benefit to a man who is concerned with 
handling people under actual practical conditions. It will not piay 
much of a réle in the classroom or as a basis for careful study by the 
academic psychologists. Some of the latter will perhaps be annoyed by 
the somewhat journalistic style. But while the book may appear unsci- 
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entific, the reviewer does not feel that itisso. It is to his mind a rather 
interesting experiment in presenting some scientific facts in a rather 
popular guise. Such a work certainly can do no harm, sells no gold 
bricks, and perhaps will do some readers in the business field some good 
and give them a few practical points that they may use in their own 
problems. 

Harowp E. Burtt, 

Ohio State University. 


WarrEN, Howarp C., anp CARMICHAEL, LEONARD. Elements of Human 
Psychology. Boston: Houghton Mifflin Co. 1930. ix + 462 pp. 
The most serious task that confronts the psychologist in the Univer- 
sity is how best to teach the general or elementary course. This, of 
course, involves the question of the best textbook. For any given in- 
structor the selection of a text depends on his theory of teaching. If 
he is an unswerving “‘-ist’’ of whatever sort he will demand a text 
written from that point of view. If, however, he sees psychology as a 
broader subject than his ‘‘-ism’’ he will ask that the text cover 
the factual material and not place too much emphasis on conflicting 
interpretations. 

Such a textbook is the one written by Warren and Carmichael as a 
revised edition of Warren’s Elements of Human Psychology. The pur- 
pose of the authors, as stated in the preface, has been ‘‘to prepare a 
statement, as inclusive as possible, of the more generally known and 
accepted facts and hypotheses of modern experimental psychology.’’ 
In doing this the reviewer believes they have succeeded admirably. 

The chapter titles show the plan of presentation of the facts con- 
sidered pertinent to an elementary understanding of human psychology. 
These titles are: Survey of the field, Structure of the nervous system, 
Operation of the nervous system, Mental life, The senses; sight, Hearing 
and other senses, Perception, Learning, association and habit, Imagina- 
tion and memory, Feeling, emotion and volition, Behavior, Communica- 
tion and thought, Mental succession, Human character and personality, 
Individual differences and applied psychology, Social behavior. 

In addition to these chapters there are seven appendices. The first 
three of these treat the central nervous system, the correlation of neural 
and mental processes and the nature of color in greater detail. Ap- 
pendix 4 presents five pages with tables of names that have been applied 
to various aspects of mental life. The last three appendices include 
review questions and suggestions for class demonstration and use of the 
book which all add to its value for both student and instructor. Last 
but not least is the index and short dictionary of psychological terms. 

There is no point of view in the sense of a dogmatic ‘‘-ism,’’ but the 
authors have utilized facts from behaviorism, introspectionism, Gestalt, 
neurology and other fields in drawing their picture of modern psy- 
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chology. Furthermore the book is primarily concerned with the general 
facts and laws of the human adult mental life. However differential 
psychology is not neglected for in a rather long chapter the student is 
introduced to the facts of individual differences and their applications, 
and in the last chapter to the facts of the social functions of the 
individual. 

The manner of developing the picture of mental life in the body of the 
book, the valuable appendices, the index-dictionary and the hundred- 
odd drawings integrate in a manner to make this text admirably adapted 
to the needs of the elementary student and his instructor. 

C. M. Lovttir7, 
Ohio University. 


TROLAND, LEonarD T. The Principles of Psychophysiology. Vol. I. 
The Problems of Psychology; and Perception. New York; D. Van 
Nostrand. 1929. xxii + 429 pp. 

TROLAND, LeonarD T. The Principles of Psychophysiology. Vol. II. 
Sensation. New York; D. Van Nostrand. 1930. xxiv + 397 pp. 

“Psychology is the systematic description of immediate experience 
in its own terms and the formulation of its manner of determination by 
features of the physical system, or any other demonstrable factors lying 
outside of experience itself.”’ (I. p. 82) 

“Any individual experience is a distinctive system of elements and 
processes occurring in point-to-point correlation with the higher coér- 
dinative phases of nervous action in a waking, living organism.’’ 
(I. p. 86) 

“Consciousness may be defined, in terms of experience, as a cross- 
section of the latter taken in time, at any instant.”’ (I. p. 89) 

‘‘Psychophysiology is our name for the science which starts with the 
facts learned by introspection, and seeks their determinants in the 
physical structures and processes of biological organisms.”’ (I. p. 144) 

These four definitions afford the key to Troland’s four volume Psycho- 
physiology of which only the first two volumes have been published. 

The major portion of the first of these works is devoted to the defining 
of psychology. The definition as quoted above has been arrived at by a 
careful and exhaustive consideration of the history of the concept and 
the relation of psychology to other fields of knowledge. Empirically we 
know that between the physical and psychical exists a relationship 
which may be expressed mathematically as y= f (¢). It is the task of 
psychophysiology to find the constants which will adapt this equation to 
specific instances. Admitting there is a relationship the question arises 
(and has been arising all through the history of philosophy) as to its na- 
ture—is it parallelism, interactionism or what not? To answer such 
questions, says Troland, is not the business of psychology, but of cos- 
mology. In the fourth volume of his series Troland proposes to deal 
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with these philosophical questions, but psychology as such has no con- 
cern with them. 

The second and shorter portion of the first volume is concerned with 
perception and the second volume with sensation. However, in order 
to make clear just what these topics include it will be necessary to briefly 
present Troland’s concept of the response arc. 

Whereas those minions of the response arc, the behaviorists, have been 
content to start it in the receptor and end it in the effector, Troland sug- 
gests an extension in both of these directions. Thus for him the are has 
the following eleven steps or events; (1) the object, (2) the stimulus, (3) 
the sense-organ process, (4) the receptor process, (5) the afferent nerve 
excitation, (6) the afferent nerve conduction, (7) the central adjustor 
or synaptic process, (8) the efferent nerve conduction, (9) the end-plate 
process, (10) the effector reaction, and (11) the effect upon the organism 
or the environment. Perhaps it may be questioned whether the re- 
sponse are should be so extended and divided, but Troland’s discussion, 
at least in these two volumes, completely justifies it. 

The evidence at present available indicates that the seventh step, 
the central adjustor or synaptic process, is the direct determinant of 
experience and all the preceding steps are indirect determinants, while 
the succeeding steps on the efferent side are irrelevant as determinants 
of experience. 

To return now to the discussion of perception. Classical definitions 
of this concept, in terms of fusion of sensations, have been particularly 
sterile. Perception for the present author may roughly be stated as the 
concomitance between changes in the object (step one) and changes 
in experience. 

The second volume is devoted entirely to sensation, i.e. the con- 
comitance between changes in steps two to five inclusive, of the response 
are and changes in experience. The discussion divisions are amply 
indicated by the chapter headings; the concept of sensation (including 
a summary of modern knowledge of the nerve process), visual sensation, 
auditory sensation, chemical senses, cutaneous senses, kinaesthetic and 
internal sensation. In each case further subdivision is along the paths 
laid down by the stages of the response arc. The amount of space 
devoted to each topic is apparently correlated with the data available, 
hypotheses being avoided except when there is a lack of data and then 
they are clearly indicated. In each of the chapters the student will find 
a critical summary of our present knowledge of sensation presented in a 
logical and clear manner. 

Although the four volumes (number three to be concerned with cere- 
bration and action, and number four with philosophical discussion based 
on the previous volumes) are integral parts of a whole they have been 
written so that each is complete in itself. Thus the reader of volume 
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two will find the pertinent material on perception reprinted as notes 
from volume one. In spite of this the reviewer would advise the reading 
of both volumes. And he, for one, will anxiously await the last two 
volumes. 


DiinckerR, Karu, AND Watt, Donatp B. Exercises for the rapid reading 
of scientific German psychological text. Ann Arbor, Mich., Edwards 
Bros. 1929. 139 pp. $3.00. 

Dincxer, Karu anp Watt, Donatp B. A German-English dictionary 
of psychological terms. Ann Arbor, Mich., Edwards Bros. 1930. 
146 pp. $3.00. 

These two works, lithoprinted by Edwards Brothers of Ann Arbor, 
form a unit although either is valuable alone. 

A note on the title page of the Ezercises states that the text comprises 
an outline of the history of German psychology. While nearly all of 
the men referred to are German one can hardly consider it a history in 
the ordinary sense of the term. Rather it is an elementary survey of 
psychology with emphasis on the Gestalt contributions, yet not neglect- 
ing the work of other schools. Regardless of how the text may be de- 
scribed it is well adapted to its function, i.e., to furnish reading exercises. 
While the psychology is elementary, the German is of a difficulty com- 
parable to much of the scientific writings. The authors have introduced 
an excellent means of aiding the reader by interlinear translations of 
difficult words and idiomatic phrases. As many of these words are used 
often the translations are omitted as the text advances and therefore 
it is not possible to depend on them entirely. 

As an accompaniment to this work the authors have compiled a dic- 
tionary of 7000 psychological terms. The interpretation of ‘‘psycho- 
logical terms’’ has fortunately been broad so the list serves as a dic- 
tionary not only to the Ezercises but for any psychological literature. 

Nothing but commendation can be had for this pioneer attempt to 
give the student a means of increasing his ability to read psycho- 
logical German. 


Garrett,-Henry E. Great Experiments in Psychology. New York, 

The Century Co. 1930. xvii + 337 pp. 

In the preface of this book Garrett points out that one of the great 
needs in the teaching of the elementary course in psychology is an avail- 
able medium of contact with the experimental evidence. The textbook 
is necessarily limited in the amount of space that can be devoted to spe- 
cific experiments, while the reports in the literature are usually too tech- 
nical to be appreciated by the majority of beginning students, if they 
read them at all. The present book admirably fills this need, although 
the author admits that his selections may not be universally acceptable. 
The sins are those of omission, certainly not of commission. 
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The experiments described include: Binet’s intelligence scale, Army 
Alpha and group tests, Ebbinghaus’s studies in memory, Pavlow and 
the conditioned reflex, Thorndike’s animal work in relation to learning, 
Thorndike and Woodworth’s experiments on transfer, Watson’s studies 
of infants, Galton and the measurement of individual differences, Cat- 
tell’s work on reaction time, emotional studies per Cannon and others, 
Kohler’s experiments, psychophysics, visual depth perception, and the 
experiments of Franz and Lashley on the rdéle of the brain in learning. 

It must not be understood that these sections are merely descriptions 
of the specific experiments, nor yet mere readings taken from the investi- 
gators’ writings. On the contrary they are excellent treatments of the 
subjects. The historical setting of the original experiment, a short 
biography of the investigator, and in many cases some account of subse- 
quent work serve to establish an historical orientation, which is too often 
omitted in the elementary course. In addition the presentation of the 
results is organized so that the student is given rather definite evidence 
of what is established by the investigation. 

Thirty-five text figures of graphs and apparatus, together with eleven 
half-tone portraits of well-known psychologists add to the book’s value 
in giving the student a feeling of familiarity with the subject matter, as 
well as to the clarity of the discussion. 

The best recommendation I can give this book is to express the hope 
that Garrett, or someone with equal skill, shall publish a second series 


perhaps called “More Great Experiments’ or even ‘Some not-so- 
Great Experiments.” 


Mourcuison, Cari. Psychologies of 1930. Worcester, Mass., Clark 
University Press. 1930. xix + 497 pp. 

Carl Stumpf says, in his autobiography (A History of Psychology in 
Autobiography), ‘‘When [after reading Uberweg] I considered the hope- 
less condition [in philosophy]|—ever new systems without any connection 
with one another, each bent on originality, at least on a new terminology, 
none of them with any power of conviction—when I compared this with 
the evolution of physics, what a vast difference!’’ With a few obvious 
changes in wording this quotation must in a large measure represent the 
reaction of the non-school psychologist to the reading of the Psychologies 
of 1980. Mechanism and purposivism, behaviorism and Gestalt, ‘‘act’’ 
psychology and functionalism, psychoanalysis and reflexology, are all 
here; as opposite as the poles, as close as the two sides of a sheet of paper. 

However, there is reassurance in several of the articles for the psy- 
chologist who is an experimental scientist, who is interested in facts and 
has no a priori hypotheses into which the facts must fit. Notable among 
these is Boring’s ‘‘Psychology for eclectics,”’ in which he discusses which 
of various points of view the history of psychology indicates are to be 
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accepted. Thus, determinism will be chosen rather than freedom, 
experimentalism rather than empiricism, organization rather than 
atomism; both behaviorism and phenomenalism can be chosen by reject- 
ing dualism; and while neither functionalism nor structuralism will be 
accepted as they were defined thirty years ago, they both can be accepted 
as modernly interpreted. Boring makes a valiant attempt to settle 
dividing questions so that the experimentalists may get on with 
their work. 

Woodworth also points out that “there is a curious contrast in 
present-day psychology between the mutual hostility of the several 
schools, on the one hand, and the solidarity of the group of psychologists, 
on the other. From the insistence of each school on the futile and repre- 
hensible tendencies of the others, you would scarcely expect to find them 
meeting in associations and congresses on a footing of mutual respect 
and interest, nor see them laboring together on abstract journals and 
the like; yet this codperation is just what you find. They must have 
more in common than would at first appear, and this curious cleavage 
into schools, a phenomenon almost peculiar to psychology among the 
sciences of the day and probably to be regarded as a symptom of ado- 
lescence, must be less fundamental than it seems.’’ Other writers have 
also struck the keynote that the differences are not fundamental, still 
as one reads the book the differences seem real enough. 

McDougall’s hormic psychology and perhaps the psychoanalytic 
schools, stand apart from the rest which are to a greater or less degree 
mechanistic. Within the mechanistic group are a few protagonists who 
dogmatically limit the field of pertinent investigation, e.g., behaviorism 
will not admit consciousness or conscious responses and Gestalt will 
not admit analysis and so on. However, such limitation is hardly con- 
sistent with a truly scientific approach and perhaps the majority of the 
writers would agree with Nafe that “there are no fundamental differences 
between the ‘schools’ of experimental psychology, and the workers in 
this field, with all their minor differences, form a homogeneous group 
comprising almost all psychologists.’ 

In at least two cases the authors explicitly state that their systems are 
not psychology. Pavlov feels that he is ‘justified in asserting that the 
total external as well as internal activity of a higher animal, such as a 
dog, can be studied with complete success from a purely physiological 
angle, i.e., by the physiological method and in terms of the physiology 
of the nervous system,’’ and Hunter says that anthroponomy is not a 


system of psychology. However these statements and the discussion in 
support of them hardly convince the reader that the behavior of the total 
organism, animal or human, is being studied. 

No doubt it is possible to make two sciences, as Watson suggested 
some twenty years ago,—psychology to study psychic content and 
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processes; behaviorism to study the behavior of the intact organism as a 
physiological problem. But such a division of a naturally unitary field 
leads to duplication, to mutual charges of encroachment and to expen- 
sive controversy. Cannot students of the behavior of the total organism 
be a little less overt and aggressive in proclaiming epistemological 
and metaphysical proclivities? May we not ask, as Boring does in the 
last sentence of his paper, ‘‘Is it too hopeful a picture to say that the 
psychologist then, with mind at rest on these epistemological questions, 
hurries back to his laboratory to start new research and never bothers 
about such systematic issues again?”’ 

So much for the general picture presented by this collection. Let 
us turn to the individual papers and briefly, and in some cases inade- 
quately, characterize them. 

The first section of the book is concerned with ““Hormic psychology” 
defended by McDougall. While in the Psychologies of 19265 he cham- 
pioned purposive psychology McDougall here assumes that the ‘‘pur- 


posive nature of human action is no longer in dispute’ and discusses a 


special form of purposive psychology known as the hormic. The essence 
of this teleological theory of action is that it is the nature of every animal 
species to seek a limited number of goals of certain types which are char- 
acteristic and specific. 

Section II, “‘ ‘Act’ psychology and associationism’’ contains one 
paper with the same title in which Brett points out that historically 


these two are parts of the Aristotelian dichotomy—form and matter, 
act and content—in respect to the mental life. 

In the third section Carr discusses functionalism—particularly the 
controversy of 1890-1910. This was not a school but, according to 
Angell, was ‘‘a movement that embraced a large number of psychologists 
who had certain principles in common, but who differed considerably 
in many other respects.” 

The fourth section is concerned with “The psychological theories of 
those whose training background was the structuralism of E. B. Titch- 
ener.’”’ From reading these one realizes that Titchener did not train 
structuralists, but he trained psychologists. Washburn presents in 
brief the system of motor psychology developed in her Movement and 
Mental Imagery, and compares it with other schools. It is noteworthy 
that it differs only in detail from all except the purposive to which it is 
fundamentally opposed. 

Bentley in “‘A psychology for psychologists’’ pleads for a point of view 
which deals with the relevant facts in a psychological manner and not 
merely as additions to other sciences or the arts. He hypothecates that 
there is given as “entire and pre-alloted being’ the Total-system (T- 
system) or neutral organiam (O,). There is no division of this T-system 
into physical and mental; rather biology is invited to study certain func- 
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tions (B-functions) and psychology certain others (P-functions). The 
B-functions are physiologically colored (C,) and the P-functions are 
described as having an (for want of a better term) experiential coloring 
(C.). The further development of this scheme affords a hint of integra- 
ion of many schools. 

Boring’s ‘‘Psychology for eclectics’”’ we have discussed above. Nafe’s 
“Structural psychology” does not concern itself with the structuralism 
of Titchener but with its once accepted synonym, viz., experimental 
psychology. In a broad sense this term includes psychology, behavior- 
ism and Gestalttheorie. The thesis of the paper is “that there are 
no fundamental differences between ‘schools’ of experimental 
psychology. ....” 

Configurational psychology is represented in the fifth section by 
Koehler, Koffka and Sander. Koehler points out some further exten- 
sions of Gestalt psychology in the fields of memory and learning, and 
prefaces his discussion with an exposition of certain configurational 
phenomena in the visual field. Koffka writes on “Some problems of 
space perception”’ in which he concludes that ‘‘our space perception in 
all three dimensions is the result of organized brain activity and that 
we can understand our space perception only in terms of organization, 
i.e. in terms of actual dynamic processes, and not in terms of mere geo- 
metrical stimulus-sensation correlation.’’ Sander, writing on the topic 
“Structure, totality of experience and Gestalt,’’ defends the thesis that 
the Gestalten of experience are conditioned by the emotionally tinged 
psycho-dispositional constants called structure. 

The sixth section deals with the Russian psychologies. Pavlov pre- 
sents “‘A brief outline of the higher nervous activity’’ as it has been 
investigated by means of the conditioned reflex method. Although this 
material is of the utmost importance for psychology it is not psychology. 
Pavlov admits this when he says that his is a physiological approach to 
the study of the total external and internal activity of higher animals. 

Schniermann clearly and succinctly presents a history and summary 
of “‘Bekhterev’s reflexological school’’ which he feels must be distin- 
guished from Pavlov’s in that its teachings are based on the broader 
biological conceptions of the correlation between personality and envi- 
ronment. This school stands near to behaviorism in its objective and 
genetic approach, “though differences in the very ‘method of knowledge’ 
still remain.’’ The third Russian, Kornilow, discusses psychology in the 
light of dialectic materialism or Marxian psychology which is admirably 
adapted to the philosophy of the U. 8. 8. R. and is searching enough to 
be seriously considered by all psychologists. 

“Behaviorism” is the topic of the seventh section, with Hunter and 
Weiss as its advocates. Hunter compares anthroponomy and psy- 
chology. His point of view is admirably summed up in his first sen- 
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tences; ‘‘Anthroponomy is a science of human behavior. It is not a 
system of psychology.’ Weiss briefly and clearly outlines the ‘‘Bio- 
social standpoint in psychology.’”’ The fundamental assumption is that 
an action of the individual is adequately explained when the genetic 
and phylogenetic interrelationships of the biophysical stimulus, the 
biophysical reaction, the biosocial stimulus, and the biosocial response 
are described. 

Dunlap’s ‘“‘Response psychology” is the only paper of the eighth sec- 
tion called “Reaction psychology.” He discusses working hypotheses 
for further investigation in certain problems as race differences, emotion, 
desire and the unconscious which may be most adequately approached 
by “scientific psychology.”” The response psychology as presented in 
the Psychologies of 1925 is apparently becoming the typical point of view 
of the experimentalists in psychology, and the arguments and counter- 
arguments of the purposivists, mechanists, behaviorists and Gestalters 
are largely arguments for “scientific psychology.” 

The ninth section has also but one paper, ‘‘Dynamic psychology” 
by Woodworth. He disavows any attempt or desire to make of dynamic 
psychology a new school. Rather it is a way of studying the behaving 
organism, and is in fact the approach taken, to a greater or less extent, 
by all schools. 

In the tenth section Spearman’s paper “ ‘G’ and after—a school to 
end schools’’ represents the “ ‘Factor’ school of psychology.”’ The 
theory of two factors with its qualitative and quantitative laws of neo- 
genesis is a theory of cognition, but it has led to the development of a 
similar theory in the feeling, striving, etc., side of mental make-up. It 
has no quarrel with behaviorism or Gestalt except as these systems dog- 
matically limit the field of psychological investigation. 

“Analytic psychology” is the topic of the eleventh section, which 
includes papers by Janet, Flugel and Adler. Janet indicates that 
“L’Analyse psychologique” is the application of the laws of psycho- 
logical functions in the normal adult to concrete cases in the search for 
differential characteristics of individuals, whether these are needed for 
“reforming a criminal, educating a child, or curing a neurotic.” 

Flugel in ‘Psychoanalysis, its status and promise’ defends the dis- 
cipline as a method and as a systematization of certain facts. Psycho- 
analysis having been derived from medicine has remained an art, but 
the author now invites the codéperation of experimental psychologists 
in applying their methods to establish a scientific foundation. 

Adler in “Individual psychology” traces the history of his theory 
that organ inferiority is responsible for psychic inferiority from the 
inadequate formulation of 1906 in opposition to the Freudian mono- 
etiology to the developed system of the author’s Understanding Human 
Nature of 1927. 
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The last section of the work is devoted to ‘‘Some of the problems 
fundamental to all psychology.’’ Dewey in ‘‘Conduct and experience”’ 
attempts a mediation of the behavioristic and introspective standpoints 
by a revision of the meaning of both concepts. Kelley writes on the 
‘Inheritance of mental traits.’’ He presents a table showing the hypo- 
thetical contributions of nature and nurture to the variance of intelli- 
gence, and supports this with examples from the experimental literature. 
He points out that these two factors probably do not function together 
in a simple additive manner. Further, psychologists when studying 
the inheritance of mental traits, should not be bound by the necessity 
of finding a correlation with a hypothetical mechanism of heredity be- 
cause social control may modify the germinal structure of subsequent 
generations. 

Spearman’s second contribution is a paper on ‘‘Normality.’’ The 
norm is an arbitrary standard which may be defined either by pointing 
out the abnormal—the unusual, the extreme, the mysterious, the patho- 
logical—or it may be statistically determined. The latter method is 
perhaps the more scientifically acceptable, but with it there are pitfalls 
which the author discusses. 

Troland in the last paper entitled ‘Motivational psychology”’ pre- 
sents, in a somewhat brief but logical fashion, the argument of his The 
Fundamentals of Human Motivation. Motivational problems seek the 
“‘whys’’ of individual behavior or desires and they may be formulated 
in terms appropriate to the various divergent schools of psychology. 

In addition to the systematic papers there are editorial contributions 
to the volume which make it more valuable. Photographs of all the 
contributors are assembled in a preliminary section. Complete name 
and subject indexes make the work extremely useful for reference. 

C. M. Lovurtir, 
Ohio University. 
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